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Does the picture tube you buy 
have these built-in features 7 


The very latest and up to date 
manufacturing techniques backed 
by modern mass production 
equipment as illustrated by this 


mechanized aluminization rack 


Extremely stringent 
control inspect 
j ~ \ to assure adherance t 
YOU CAN STAKE YOUR a j the tightest specificatior 
REPUTATION ONLY , Mf a eemmanes eualll 
ON A MANUFACTURER : ag Every Du Mont picture t 
THAT HAS THESE. 


is thoroughly tested on t 


modern equipment as s| 





Cathode-ray Tube Division, ALLEN B. DU MONT LABORATORIES, Inc., 750 Bloomfield Avenue, Clifton, N. J. 





You Practice You Practice 


SERVICING Y- BROADCASTING 


with Kits | Send You ) with Kits | Send You 


Nothing takes the place of PRACTICAL ) ations Course 
\, EXPERIENCE. That's why NRI training nd : build | 

y is based on LEARNING BY DOING. You tt 
... use parts [ send to build many circuits 
_common to Radio and Television. With 
\ my Servicing Course you build the 
4 modern Radio shown at left. You 
build a Multitester and use it to help 
make $10, $15 a week fixing sets in 
—< spare time while training. All equip- 
~ ment is yours to keep. Coupon below will 
bring book of important facts. It shows 

other equipment you build 


| Will Train You at Home in Spare Time 


to be a RADIO-TELEVISION Technician 


TELEVISION ™ Arpericas fst Growing Industry 


Making Jobs, Prosperity 


25 million homes have Television 
sets now. Thousands more sold rs ou 00 UY. vUCCESS 
every week. Trained men needed , 


to make, install, service TV sets r ECT COM- 
About 200 television stations on %* B 1) NAT La l for ioh se + yy 


ow-power 


at left 


hen times 


the air. Hundreds more being built are good, the tra im ETTER PAY 
a 2 


Good job opportunities here for gets PROMOTI ‘D. Wh e, the trained 
qualified technicians, operators, etc J. &. SMITH, Presidene Man enjoys GREATER SE' I training car 

° & Netione! Radic institute hel ssure 1 and ‘ the better 

Weshingten, 0. C ing of life fad fi t er 2 000 
. a raining ed S 0 Our 40th Year broadcasting stations a 5 MILLION 


sets In use 


Sand Jobs Like These St Soo to ae sia, S15 2 Wek E tra Fung Sets 


men at home My well-illustrated less give ciples you ca 
| TRAI N ED : BROADCAST- and my skillfully developed kits of parts “bring things you learn 
’ ING: Chief Tech- from the lessons. | start sending you special | ets the d: ou enroll, 
a : nician, Chief that show you how to fix sets. Multitester you bu t I s helps you 
TH ESE MALAY ’ ra) Powe discover and correct set troubles, he ps you make 1 fixing neighbors 
perator, Power sets in spare time while training. Many make $10 extra this way 
“T have pro very rap- Monitor, Record- 

hip. ay pais potion ing Operator, Mail Coupon — Find Out Wat Ratio. Television Offer Vou 

Studio Supervisor with Remote ( “ontrol Operator. SERVIC- ’ 


Act now to get more of the g 
KEDD Television, Wichi- ING: Home and Auto 


Radios, Televi- NRI home training is practica 

_ ta."—Elmer Frewaldt, 2026 sion Receivers, FM Radios, P.A. Sys- a ee Radio-Tele ange 
\ . ’ ’ s cems. IN RADIO PLANTS: Design earning. It gives ot a 
“Fix sets part time in my Assistant, Technician, Tester, Serv- AVAILABLE $5 a m 
shop. Made about $500 first iceman, Service Manager. SHIP MRQOMELL qualified the tota 
three months of the year Mail court 


\'T ne] > . ipon 

Could have mere but thints 7 AND HARBOR RADIO: Chief VETERANS Dept. 6GF 

ded ot 3 ue tte Operator, Radio-Telephone Opera- Washington ‘ 

Frank Borer. Lorain, Ohio. A tor. GOVERNMENT RADIO Op- UNDER G.!. BILLS yea 
“I've come a a es in eratorin Army, Navy, Marine Corps, 
Radio and Television since Forestry Service Dispatcher, Airways 
graduating. Have my own Radio Operator. AVIATION RADIO: 
business on Main Street."— Transmitter Technician, Receiver 
_ lea vena Asbury Park, Technic: in, Airport Transmitter 
— Jersey. Operator. TELE- 

“I didn’t know a thing VISION: Pick-up 

about Radio. Now have a 

good job as Studio Engi- - 

neer at KMMJ."’ — Bill 

Delzell, Central City, . cian, Remote 

Nebraska. y Control Operator. | 
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MR. J. E. SMITH, President, Dept. 6GF 
National Radio Institute, Washington 9, D 
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NATIONAL SCHOOLS 


(roudly freee 


* ALL BRANCHES OF 
TELEVISION. “ELECTRONICS - RADIO 


DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 


Another great advance in HOME STUDY TRAINING. Let National L. J. ROSENKRANZ 
Schools, of Los Angeles, a practical Technical Resident Trade School President of NATIONAL SCHOOLS 

























* Registration applied for 










for over 50 years, train you at home by Shop-Method, for today’s ae oe 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- pletely up-to-dat 
tronics, Radio Industry Here in Los Angeles 

















“= ics ev 
Check all you receive in One Master YOU DO MANY PRACTICAL JOBS ; we are able to keep in 
Course at One Low Tuition You do servicing, circuit analysis and constant touch with the 
1. Television — Including Color TV many other down-to-earth experi- ind anes st a 
2. Radio — FM and AM ments. You build a modern TV set Pee neogee ‘aa 
3. Industrial Electronics from the ground up ... with equipment master all phases at home your spare 
4. Sound Recording and Hi-Fidelity kits we give you, including a new large time. Your earning power will grow with 
5. Preparation for FCC License screen picture tube and professional ae ae —_ so = ae , Net _ 
6. Automation Multitester, at no additional charge Sadie sivetdien. manufacturing, res - 
7. Radar and Sonar hundreds of other jobs, or make good mone 
8. Communications EARN AS YOU LEARN! Many of our in your own business. SECURE YOUR 
: y FUTURE—NOW. SEND COUPON BELOW 
ALL OF THIS MODERN, NEWEST, students earn their entire tuition and 
PRACTICAL EQUIPMENT IS YOURS TO KEEP! more in Spare Time jobs we show 
* Parts to Build a modern TV set, including them how to do while learning. YOU 
large screen Picture Tube GET GRADUATE ADVISORY SER- 


* Parts to build a powerful Superhet Re- YICE. TOO 
ceiver, standard broadcast and short wave - a 

* Parts to conduct many expenments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Signal Generator 

© Professional Multitester 

© These are a MUST for all technicians 
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4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF 
187 N. LA SALLE ST., CHICAGO 1, ILL 
IN CANADA: 811 W. Hastings St., Vancouver, B. C 


prvate], 7.\ ele. fete) 


TECHNICAL TRADE TRAINING SINCE 1905 





Los Angeles, California 


pose FAST SERVICE — MAIL NOW TO OFFICE NEAREST You! 


NATIONAL SCHOOLS, DEPT. f | 
i 4000 S. FIGUEROA ST or N. LA SALLE ST 
| LOS ANGELES 37, CALIF HICA : 
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lesson. No sale 
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TUBES FOR THE 
FINEST IN HI-FI 


Almost without exception, makers 
of the finest high-fidelity 
depend upon Tung-Sol Audio Am- 
plifier Tubes to help deliver the 
their 


sets 


performance expected of 
products. 


Throug! these tubes—the "5881" 
and the “6550"'—Tung-Sol clearly 
demonstrates its ability to meet 
and maintain high-fidelity's criti- 
cal design requirements in volume 
production. 

This achievement is indicative of 
the quality and dependability 
of Tung-Sol Hi-Fi, Radio and TV 
Tubes . 
largest independent electron tube 


products of America's 


manufacturer. Tung-Sol Electric Inc. 
Newark 4, N. J 


* TUNG-SOL 


ELECTRON TUBES 





Tung-Sol Automotive & Electronic Products 
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HUNDREDTH ANNIVERSARY of 


the birth of Nikola Tesla is being cele 





brated July 9. Tesla, who wa fte1 
far ahead of his contemporari« tnat 
his patents had expired before they 
could be put to practical IS€ rot 
ably the greatest inventive genius of 
his generation 

Our whole electric powe) ysten 
rests on Tesla’s rotating-fie t 
phase alternating-current concepts, and 
the Tesla coil, invented about 1890, was 
the first device t« produce eable 
amounts of power at radio frequencies 
even lighting electric bulbs mile ‘rom 
the coil. He described a wirele em 


—with elevated antenna at transmitter 


and receiver—in 1893, the year before 
Marconi is said to have become inte) 
ested in the study of wirele Hi 
radio-guided submarine of the 1890's i 
the ancestor of all guided missile 
Because his later years were chiefly 
occupied with ideas considered fantastic, 
it is often overlooked that among his 
more than 900 patents are included 
some of the most practical of the age. 
These included mechanical inventions, 
and his Tesla turbine and clutch work- 
ing on the viscosity principle introduced 
the fundamental ideas underlying the 


design of modern automobile clutche 
and transmissions. 

Further details on the lifé 
of Tesla appear in the editorial 


Our photo shows the actual death m: 


and works 


of Tesla taken on the day of his death 
As all such masks it was made of plaste) 
|! of Paris. To preserve it for posterity, 


Hugo Gernsback, had it 


its owner, 
heavily copper-plated, a process that 
took 10 days. 

The well-known sculptor Onorio 
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Ruotol made the har 
stone base The memoria 
DIY Wa inveiled publi 
in New York by His |} 
Matis, Ambassador of y 
the offices of RADIO-ELE¢ 
OPERATION ALERT-1956, 
tion-wide war exercise t 
might happen in a nue 

be held July 20-2¢ Che 
cheduled to take p 

on July 20 with 76 ta 
nuclear bombs ranging 


an equivale nt 


of TNT. Five of 
fired 
dropped from aircraft 

will be a 


of 20,000 t 
the 
from submarine 
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Defense 


maneuvel 


and 


government 
similar to la 
a much larger scale 


cities in the United State 
the territories, 9 air 
atomic-energy installatior 
cellaneous will be 
the nation 
fense together 
forces and Government e! 
rhe first 


gram will be 


points 
wide facilitic 
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day of the 
used 
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informatior 
and 
effectiver 
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other facilitic 


for er 
and asse¢ of the 
remainder of 
integrating 

state, regional nat 
evaluating 
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WORLD RADIO CIRCULATION 
exceeds that of 
the 
(United 
& ( 
vey 
information 
14 million 
255 million 
This “striking 
the sharp 


of radio set 


daily ne 
first time, according 
Nations Edu at 
ultural Organization). A 
found people of the 


from 257 m 
television re 
copies of da 
developmer 
increase in 
41°. in the 
14° in ¢ 
press circulation. 

North 


world’s radio receivers, F 


as against a 
Americans ow1 
Europeans buy 38% of tl 


‘North Ame ! } 


States was 


newspapers, 
The United 
127 million radios, 1 
United Kingdom 14 
circulation was 55, 44 and 
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electronic cooking 
the Federal 
sion in “hot 
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equipmer! 
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JACK DEMPSEY 


Former World’s Heavyweight Champion 


TELLS WHY HE’S PROUD © ——= ns 


TO BE 
WITH 


@ J have been greatly impressed with 
D TI's wonderful spirit of friendli- 
ness and sincere determination to 
help its students make good in Tele- 
vision-Radio-Electronics. 


® [admire its remarkable 25 year record 
of helping men build brighter futures. 


@ I also admire the business policy of 
its management and the thoroughness 
of its large faculty of instructors. 


® Never have I heard young men praise 
a school as enthusiastically as do the 


students and graduates of D T I.They 
are its best boosters. 


LAUD DTiI’s 
HOME MOVIES 
IN CONGRESS 


D TI's remarkable home 
_ training benefit of visual 
~ training MOVIES has been 
praised from the floor of 









rr subject to military service, the 
information we have for you 
should prove very helpful. 

Mail coupon today. 























DEVRY TECHNICAL Trai 


ILLINOIS 





CHICAGO 41, 


FORMERLY 


DEFOREST’S TRAINING, INC. 


1956 





In spare time at Home 


the House of Representatives in Washington, D.C. and 
» recorded in the Congressional Record. 
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RADIQG - ELECTRONICS 


RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D T |! 
Radio Chief—Jean Desmas Says: > 


“Your Training Organization in Chicage¢ \ 
is known not only throughout Europe 
- but also in many parts of the world as 
one of America’s finest Television. Radi 


+> 


and Electronics training centers 


| a 








Prepare At Denes Or In Our Chicago iabevoture’ 


See for yourself how readily you may prepare at home, or in ovr modern Chicago 
laboratories, for a good job or business of your own in one of America’s most promis- 
ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS. 


if you train at home you get (1) the use of a 16-mm. movie projector and 16 reels 
of animated movies to help you learn important points faster . . . easier, (2) mod- 
ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling 
you to get valuable practical experience from over 300 projects—including building 
and keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of building and keeping a big 21 INCH TV Set. (DT I 
offers another home training in Television-Radio-Electronics, but without the TV set.) 
Get the full story. Mail coupon today! 


































One t . , 7/_- MEMBER OF NATIONAL HOME STUDY COUNCIL 
MAIL COUPON TODAY! 
, an 8 ™DeVRY TECHNICAL INSTITUTE 
One of America’s Foremost 4 Ty 





4141 BELMONT AVE., CHICAGO 41, ILL. 
20 ~ 
ss " ~~ Dep?. RE-7-M 

1 would like your valuable information-packed publication showing 


how | may get started toward a good job or my own business in 
Television-Radio-Electronics. 
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Zone State 


D T 1's Training is Available in Canada 


City 
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> 4 mal decision on the &90-94( yand., don High School, Wis., wl 
-- : This spectrum was opened in 147 to to be the nation’s first 
: . be used for industrial, scientific and television study-hall mor 
. medical devices, but received vé ttle was installed. Designed to re 
° attention. el of study hall duty 

> Telephone compani vhicl 1 sec ists of a 9-inch telev 
> ondary rights to share the vitl veighing only 5 pound 

° industrial users—at their ow 1 n the 100 seats ir ( 
° far as interference from the itte W 

7 ? concerned proceeded oI! i irge cale 

° age with microwave commur 

° * tions. They state they e now we 

> established in the 890-04 I 

> this frequency area nould ea gone 

: } 


MERIT, first in exact and SRerualveny  Canmen Sarre ot 
universal replacement mit operation of device =p oplattast 
transformers, yokes, coils 
—the only manufacturer 
of transformers, yokes and 
coils who has complete pro- 
duction facilities for all 
parts sold under their 
brand name. 


tronic cookers would all but tel 
phone communications 
radiation from the devi , 
Westinghouse, in Ip] til ( 
petition, stated it inte! t 
large-scale production 
and that the 890—940-n 
superior, for their pur é t the 
2,450-m band where n t ! trial 
heating devices now i 
The FCC, conceding that t a 
most complicated problie! t Vill 


attempt to establish techr 




















ards for these device th 

Ps not interfere with othe ser I ne 

= same vicinity. 
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: Calendar of Events 

vs Western Electronic Show and Convention 

— WESCON) A (oaxlal cable, conceals 

4 Auditorium, Le« Angele ( f R : - 

Ds ELECTRONIC exhitl | } ne duc I he w: 

23d Annual British National Radio and monitor. The schoe 

Show, Aug Sept k 

> ndon. Enela: ysten ink the ti 

. Southern Arizona Hamfest, office 

. 
. Fort Huachuca, Ari ‘ ‘ » 
. > Superintendent of S« 
. d ‘ t} 
. : Loofboro i convinced r 
e 

. 
> . 


SEVEN NEW TV STATIONS have  *#ve the school money 


gone on the air since ou! \ 


time relieve eacne}l 





: chores. The equipment 
KDWI-TV_ Tueson, Ariz. } gral Precision Lahovator: 
KFRE-TV Fresno, Calif 12 a iii, teeiin tieee 
WTVE Elmira, N. ¥ 4 osttending a special s 
WSPA-TV_ Spartanburg, S. ¢ 7 ei clwtetae oh Slew . 
WRGP-TV Chattanooga, Ter meeting of the North Cent 
KRIS-TV Corpus Christi, Tex 6 tion of Collewes & Second 
WITI-TV Whitefish Bay ettieed 6 Wen tet @ 
Milwaukee, Wi 6 epheskian OY genau (en 
KEDD, Wichita, Kan., channe 16; The meeting included a 
HVO-49 FOR EXACT REPLACE- WAIM-TV, Anderson, S. C., channel vision, of educationa 
MENT IN AIRLINE, 40; WGVL, Greenville, S. C., channel WTTW, Chicago. Exam; 
RAYTHEON, TRUETONE. 23 have gone off the air. dary and college-level 
Another in the complete MERIT line cast 


. 
- 
. 
« 


$ espe ially for the 

of exact and universal re placements CLOSED-CIRCUIT TV i¢ im- show mn. The eq lipment W 
the only single source for all your portant progress on the scholastic front Dage Television Division, 
transformer and coil requirements. in two separate projects. At New Lon- Products, Ine. 


Merit 


MERIT Coit & TRANSFORMER CORP. 
4427 NORTH CLARK STREET 
CHIcAGO 40, ILLINOIS 
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ALLIED’S 1956 


value-packed 324-page 
CATALOG 





the only COMPLETE catalog 
for everything in electronics 


FEATURING SUPER-VALUE knight-kits 
BUY DIRECT AND SAVE! Select from 


America’s top quality equipment in 
precision-designed kit form—everything in 
build-your-own Test Instruments, Hi-Fi 
kits, Hobbyist kits, Ham Gear—easiest to 
build and you SAVE MORE 


FEATURING EVERYTHING IN HI-FI 


Make your money-saving selections from 
the world’s largest offerings of complete 
Hi-Fi music systems and components—all 
the quality lines available for immediate 
shipment from stock. Own the very best in 
Hi-Fi for less! 


World Most: Complete Streka, 


Huge Listings of Parts, Tubes, Transistors, Tools, 
Books e TV Tubes, Antennas and Accessories 
e Test and Lab Instruments « P.A. Systems and 
Accessories « Recorders and Supplies 
e Amateur Gear « Specialized Industrial 
Electronic Equipment.. 


Get every buying advantage at ALLIED: 
fastest shipment, expert personal help, lowest 
prices, assured satisfaction. Make your 
selections from our 324-page 1956 Catalog 
packed with the world’s largest selection 


of quality electronic equipment 














send for the 
leading electronic 
supply guide 


——_ FREE > 


Use our liberal Easy Payment Plan 
—only 10% down, 12 months to pay 
—no carrying charges if you pay in 
60 days. Available on all orders over 
$45, including Hi-Fi, P.A., Kits, Re- 
corders, Test Instruments, Amateur 
Gear, etc. 


--------)  F--5 


ALLIED RADIO CORP., Dept. 2-G-6 
100 N. Western Ave., Chicago 80, Ill. 


[| Send FREE 324-Page 1956 ALLIED Catalog. 


Ow: 35tdr Year 


“ALLIED RADIO 


World’s Largest Electronic Supply House 


Name , ee 








City Zone____State inci 
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Address = ‘ I 
Hy 
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From Your Raytheon 


TUBE 
DISTRIBUTOR 


(ask for them!) 
These and many, many other valuable 
sales and shop aids are available to you 
through your Raytheon Tube Distributor. 
Many items are free and the rest are priced 
well below normal cost. All of them are 
specially designed to help you stimulate sales 


and increase service business volume, and 


to help you work more efficiently and 


effectively. 

The Raytheon Sales Promotion Booklet 

is bursting with a magnificent collec- 

tion of wonderful sales helps. 

Ask your Raytheon Tube ie 
Distributor for a free copy  & = ‘2 
or write to Department ae 

“F”’, Raytheon Mfg. Co., Sey 


Receiving and Cathode 
Ray Tube Operations, 


Newton 58, Massachusetts. “a 
, DEALERS NAM 
TELEVISION-RADIO SERVICE 


TY, @avTHEOS)eae 
pe SERVICE 
DEALERS NAME eat: 


TELEVISION L RADIO SERVICE 


Thi iD) TELEVISION AND 
‘ RADIO TUBES 


RADIO-ELECTRONICS 





F UAR HERE IS YOUR 

WE GUARANTEE] cussanree 

TO TRAIN AND COACH YOU AT HOME IN 
SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


if you have had any practical experience—Ama- 
teur, Army, Navy, Radio repair, or experimenting. ( 








EFFECTIVE JOB FINDING SERVICE HELPS CIRE TRAINEES GET BETTER JOBS 
EFFECTIVE Here are a few examples of Job-Finding results: 


SERVICE HELPS CIRE ‘yo now a a gems ‘ MOBILE SERVICING 
TRAINEES GET 
BETTER JOBS 





HERE'S PROOF HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
FCC LICENSES IN A FEW HOURS WITH OUR COACHING 


ARE OFTEN SECURED Name and Address licens 
A/1C Ronald H. Person, St. Louis 20, Mo <t 
? 


] 

IN A FEW HOURS Milton L. Geisler, ET3, FPO, San Francisco, Calif. 1 
Marvin F. Kimball, Lafayette, Ind. 2nc 

WITH OUR L. M. Bonino, Harlingen AFB, Tex 2 


COACHING John E. Hutchison, Bluefield, W. Va Ist 


| 
{ 


na 





EMPLOYERS MAKE JOB OFFERS LIKE THESE 

TO OUR GRADUATES EVERY MONTH 
TRANSCONTINENTAL AIRLINE American Airlines is 
MAKE JOB OFFERS very much interested in receiving applications from CIRE 


trainees We have immediate need for technicians 


LIKE THESE TO OUR many cities is recognized by 


EMPLOYERS 


Your FCC Ticket 


employers as proof 
of your 
technical ability 


WEST COAST MANUFACTURER We ore currently i 


need of men with electronics training or experience ir 


GRADUATES EVERY 
radar maintenance, and we would oppreciate if y 
will refer interested persons to us. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS  Oesk RE-93 4900 Euclid Bidg. 


Carl E. Smith, Consulting Engineer, President Cleveland 3, Ohio 


MAIL COUPON NOW 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-93, 4900 Euclid Bidg Cleveland 3, Ohio 
(Address to Desk No. to avoid delay 


ly Counci 





PLEASE PRINT CLEARLY 
NAME 


ACT NOW! | <g> 


JULY, 1986 













V-M Model 560 
Fidelis’’ 4-Speed 
Table Model 





MOCH REBUTS ANTI-LICENSEI 


Dear Edito 
We have read the lette 
Wolfson in the May issu 
at all surprised that he 
opinions of those he serve 
mittee hearing at the 
time of enabling legislat 
Opinions on a subject 
ited to those directly affecte 
attitude, he apparently 
ignorant of the facts of 
as they pertain to TV se1 
nores the complaints in 
including his own, and n 
New York and Philadelp} 
himself up as a greatet 
j P a “vy the subject than the ke 
REL) OV GI Trades Commission wh 
put TV service abuses in t 
4 Speed, 4 Pole The tears he sheds fo 


ag Stil Shneane P H O N oO M Oo yj O R Ss “poor abused service 


Motor 





finds that it pays to 


ridiculous. Obviously, 
would be ‘‘called on the 

as Wolfson’s abused 
either be highly incompet 
General Industries phonomotors for its brilliant new “Fidelis eel’ aad tiaukle 


here’s just no substitute for quality ... that’s why V-M chooses 


table model phonographs. Like other famous manufacturers, of undesirable who ha 
of a $1.9-billion industry 


Wolfson speaks of licer 
thing abominable and ra 


V-M knows that for top quality, superior performance and the 


utmost in economy, it pays to rely on Gi! General Industries 
assures prompt, worry-free deliveries, too, so when you have aware that not only the 
and dentist are licens¢ 
the accountant, clergyn 
placement purposes — take a tip from V-M... RELY on GI! engineer, electrician, 

yes we could gro on for 


a phonomotor requirement — for original equipment or re- 


Other General Industries AC induction type Write for specifications and they and the public are 
motors for applications ranging from 1/40 HP quantity-price quotations ee) pt z a bs 
to 1/1100 HP it. What phase of life 
industrialized world is not 1 
FRANI 


President, TESA—Chica: 
Chicago, Il 
SYMBOLS AND 
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Dear Editor: 
) v4.8) TTC | Your recent publicatior 
What RADIO-ELECTROMES symbols and abbreviation 
welcomed for it show i 
has in store for you effort toward standardizat 
There is no. objectior 
W in the months ahead .. . spienanie 
— <a abbreviations such as ¢ 
@ V.O.M. SIGNAL-TRACING PROBES IN @ THE TELE-CHEK or lim for limiter. But if 
B & W AND col OR-TV SERVICING to standardize abbrevia 
AUDIO TRANSFORMERS international st: ard vy} 
° UNDERGRO UND ANTENNA @ AU ante nal standa W 
symbols of units. There 
3. ee @ TUBE-TESTER SETTINGS FOR } 
@ INDUSTRIAL TV PULSE GENERATOR NEW TYPES tional Committee of 1 
@ A TRANSISTORIZED SOLAR FLARE CIVIL-DEFENSE aapiation wwetes charged with standa 
| CATO ATIO R 
NDICA DR ° - tional symbols, and 
@ THE NEW MOTION PICTURE SOUND i PHOTOELECTRIC LIGHT COMPUTER agreed upon the symb 
‘ 7 : cipal units and rules 
The AUGUST issue of RADIO-ELECTRONICS goes on sale July 26th at better parts distributors and newsstands One fundamental 
SUBSCRIPTION RATES symbol shall not vary wl 
| cf oy a a eek areteyes by a multiplying or div 
: 2 i ’ . wots ahd Thus, if 2 stands for oh 
12 RADIO-ELECTRON 





Learn to Service TV Sets- 





any make or model- Quickly 


New ALL PRACTICE Method 
trains you at home to become 
aProfessional TV Serviceman 


You learn the time saving techniques, 
methods used by top TV Servicemen 










UHF and COLOR Create 
Growing Opportunities 


for a TV Receiver, Scope, 
Signal Generator, HF Probe— 
all included in introductory 


price under $200-Easy Terms Not for Beginners 


If you want to go places in TV servicing u e] 
will act quickly to find out what you get, 

what you practice, what you learn and how 

NRIs new course in Professional Television 

Servicing will help you advance through 

better technical knowledge and training. See 

pictures of equipment supplied, read what .* 





you practice in book offered FREE to am 
hbitious men with some knowledge of Radio 


nen 
or TV) fundamentals. Find out about. this ‘f W 
ALL PRA rich Professional r\ Servicing —* . 


(_ourse now 


Pert ef 2s ws es sw es eee ee 
i National Radio Institute. Dept. 6CFT 


<) | 16th and U Sts., N.W. 
- Washington 9, D.C. 


——_ st 
vow 10 COUPON BRINGS IMPORTANT} Scsco8 Path 


REACH THE | BOOK FRE F i amiecchasgetuaekvcunckeukvataans sacecsebencons 
roa t 

( j Acaren 

furs eapediag are i 


ae 


oe eee ECOSOC eT Ce ee ee eee eee 


In TV 
SERVICING help to build a more secure business of your own in TV. J City..ssesssessececececececes 


UHF, VHF or Color TV & Approved Member N 
M the 


neaneemume wae 





eee | 


JULY, 1956 13 








_ 


LANATION 


- Ww 
=s " >. - 
- = oA be = et 3 5 ~ w 
: = ? < 2 ¢ Y 3 - an o a ot > a © a ~ 
7 S S fe a : . a & = : ~~ i) Y = A. ~ — = 
—~=— Oo = = + — ~~ aS © @ ts t& we : oe > re =» - 2 es ese. &s 2a S ~~ x 5 Oo 
w - ‘ y — = - -_ ~ i ~_ _ . = = ee = > a ff a . > : _ amen ~ we = = < 4 
oo wee = I> Sc S,.° BS 2a . oe 2 : 2 Ss PS sf eek = 3 2 oe — a, at ee — eee _ or - 
om Se&ee = & = = Sf en S = S&S = ,HwmMeass = ce aS oy vee EF sotrae S 
, ae 2 = > orm 0” : 3 = = ~~ = & a oie & at a @ = » SON .o a | 4 Soe NX P »c o 
wig e+ Y m= O'S 7 a D> cm Ge = > & = = = = s ot} eae & 4 v S = = s < 
sce . i = @ = ‘oS . = » See mw & = = gsm ?SS~* ¢ i ~ © Gi 4 w Ss + 
-) _ = 7; = s & Ga & & aw Sesh 6oau Ss . " _ = = ~d pa « ~ s = », & a 
re -_ =-@?Eese - oa” = v a= © 7 «ae = i Ee & = = BF => 7 ) “fae OR DG oe Pk: 
Sac > Si ve 9 3 © : a Y x 2 om - x = = = SSP st = = te UE 
a. ape ~ + e = = >We eta =. , owe = : 2 = ~ a =~ 
“ sh 8 5 > wy » 4 > = > : =a Sta = co i = 2 Oot « + 7 m= py, OO 
ww ~ a —~ nO N me ¥ — = > = a - > fe _ » ose Ss = -_.§{3 = = - & — 
— 7. wo ‘ .. « & - : c = ams & = sss a. _ ks 
a =& & £ oS Y ~ 58 ove & =- Y ~< - hs ne » Sus a > 2 oa @ + & - . 
ae = » ° co 2, @ 4, 7" Tee r » S = ~ 1 . = & O - .= ~ x~ = Seve S&S st ~ 5 
a Sess J ne ° ono & ~ ob + 2 c mm 8) + ~ s f a~ ss 2 oon .. — = Of #2 - v4 ae eG hm + Pa =~ =< 
O 55s ~ ale = a> = ‘= = 2 . = . so % + 3 MY ase 2og A>SSaa™ eewateee@¢ .& > 'S 
O 6ssa = QQ nao sn s MopesawasBsanaeétes oan BU i 2 on oe ee eo oS ~ SS 
SU hm Co & — © ~ i — 2S - _ ~ = fe cS & N & Sc. Se ~~ © — - 


OIHO ‘SZ GNV13A319 * ‘OD ONIENLOVANNYW Hijj|J3] FHL 


TIGNNA OL 2 diwOVd TIGNNG OL & dgyOvd 
‘sou pedurto ;OUCHIppD pup bur Anb | ‘sivq Buyoeuuoco ‘WDA PeztuvAlDS SC 
Z Snyd ‘SOW POZTUDAOH |G | HOPUIS ,,L I ‘SHOPUDIS Ur [ puo Fopunis ,,L 1 ‘SHOPUDIS UI-mMelDg ,21€ € 
“MOINS ,,21€ € ‘HOPUDIS BOW ZOTH [ ‘WoW AoumryS "HOPUdIS SPW ZOTH I ‘Uno; AouuyD GOTH | 
SOY I ‘®1GP° BYO OOE ,OG ‘SAD1ID [DOTUOD Z jo jsIsUOD *@[FPO WYO OOE ,OG ‘ADIID [DOTUOD | jo ysIsUOD 


SLIM AVANVY GINOVIS SLIM AVUYV FJTONIS 
ZL8-NG GNV ZO8-yNG SIZGOW LL8-40 GNV LO8-yd S1azGOW 


‘Ayyonb puuey yseyHry jo pub umurumyp [[D eID spuUsjuy jApDel s jt 
*** oelg,, pud*** Dyjezquin up uedo prnom ey sp sjueulele uedo ‘xoq 
ey} WI] DUUS]UD OY} SAOUIEI SI Op peosU ,,Je;[esINOZ-}J-0g,, ey} [Ty 


AIGW3SSV LINNOW ILNVISNI .OlSJ4d. ONIZVWY 3JHL HLIM 
Vand 
. ——_ 
a asva ¥od Hl 





az1awissv aud 


Cf une ER our 
| Mm) 71sanoAll-Od 


«iSLIM ATASUNOA-LI-OG,, =“ 


IVDINOD TIv 4O IS3NI4 3HL NOA $43440 HIIIJ3}] MON 


wc (ele), | TIGON 


Fina 

| 

/ 

| “ 

j 

| ee 

| ‘ 
3 














START YOUR CREI CAREER TRAINING 
AT HOME TO INSURE MORE INCOME! 


What would a $10 or $20 a week raise mean to 
you? Only one $10-a-week raise will repay your 
investment in CREI training, and leave you a 
profit of $200 or more the very first year! Your 
increases in pay thereafter are all pure profit, and 
you'll be prepared for many more promotions 
and pay raises in the future years of your life! 


WHAT YOU DO NOW today, tomorrow, next week—will 
decide your success in the electronics field. Every day 
counts because the trained technicians are the ones who 
get the “plums” when promotions are handed out. How 
can you be sure to step ahead of competition, to earn more 
money, to get the position that carries more responsibility 

and the pay that goes with it? The answer is contained 
in a CREI booklet called “Your Future in the New World 
of Electronics.” 


ERA OF COMMUNICATION 


This is the era of Communication: aeronautical, marine, 
police and fire, industrial, land transportation. This is the 
era of defense orders and a manufacturing industry which 
last year alone sold billions of dollars worth of electronic 
equipment, which will top ten billion dollars (without 
military) this year. This is the era of electronic develop- 
ment, research, design, production, testing, inspection, 
manufacture, broadcasting, telecasting and servicing. This 
is the era of electronic careers—well-paid, interesting, and 
secure 


PRACTICAL COURSES 


Your work is under the 
supervision of a regular staff 
instructor who knows and 
teaches what industry needs. 
Training is accomplished on 
your own time, during hours 
chosen by you 


JI me 


KEY TO SUCCESS As a 

graduate you'll find your CHECK ' 

CREI diploma the key to FIELD OF = 
success in the entire field of Ww * ; 
electronics. At your service GREATEST ([() Pract 
is the Placement Bureau INTEREST 

which finds positions for ad- 

vanced students and gradu- 

ates. No. short cuts are 

promised; no jobs are guar- 

anteed but requests for t 

CRElI-trained personnel far ers rT i 


aoe ee. 


exceed current supply. 
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Train for a secure career 
_ —not just another job! 


‘S. Success ahead for trained men 
only in 


Stop Dreaming! Start Planning! 





FILL OUT AND MAIL 


Accredited Technical Institute Curricula 
~ 147-C, 3224 16th St., N.W., Washington 10, D. C. 


"Your Future in the New World of Electronics 





COLLEGE DEGREE NOT ESSENTIAL—Y n't have to be 
a college graduate to benefit from CREI’s f ed courses. 
You do have to be willing to study at e. Y ean di 
it while holding down a full time job. 7 is | e. No 
matter what your level of electror erience, CREI 
has a course for you 

CREI's professional guidance nized all over 
the world. Since 1927 CRE I has traine te nicians; you 
find them in radio and television i find them 
in electronics planning and manufact find them 
everywhere and, generally, near the During World 
War II CREI trained men for the Armed Services. Lead- 
ing firms choose CREI courses for § i ng in elec- 
tronics (among them are United A Line Canadian 
Broadcasting Corp., Trans-Canada A I Radio Cor- 
poration of America and Cana 


THIS CAN BE TOR BIG YEAR! 


Write today f f IKLET, st 
on the 7 teé 

are easy f at F t the 
+ COUPO?) aie ( 


AVAILABLE TO VETERANS UNDER Gi BILL! 


AY—BEFORE YOU FORGET 





CAPITOL RADIO ENGINEERING INSTITUTE To help us answer your re- | 
quest intelligently, please give | 
the following information: 

FREE | 
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PRECIsSriOn 


presents the New Model 


DOT and BAR 
GENERATOR 


for Color Convergence 
and Linearity Patterns 





*it/sa 
WHITE DOT 
generator 


*it/sa 
VERTICAL BAR 
generator 


*it/sa 
HORIZONTAL BAR 
generator 


CROSS HATCH 


° 
» 
“tree or pate” 


ll 


E-420 


Compatible 
for COLOR and 
Monochrome TV 


The one Dot and Bar Gen- 
erator that offers at a 
reasonable price, every 
desirable feature for 
color convergence and 
linearity pattern testing 


Model E-420 Deluxe 


lustrated n 
¢ 


Net Price: $150.00 
Model E-420 Standard: 
In standard biack ripple 
finished cabinet. Ship 
ping Weight: 19 Ibs 

Net Price: $145.00 


VARIABLE 
DOT SIZE 
and NUMBER 


VARIABLE ‘V’ 
and ‘H’ BAR WIDTH | 
and NUMBER 


* it provides 


DIRECT an 
VIDEO OUTPUT 


® it provides 


MODULATED —__- 
TV CHANNEL’ 
OUTPUT 


PRECISTON. Apparatus Company, inc. 


70-31 84th Street, Glendale 27, L. 1., N. Y. 


Export: 458 Broadway, New York 13, N.Y., U.S.A. © Cables: MORHANEX 
Canada: Atlas Radio Corp. Ltd. © 50 Wingold Ave., Toronto 10, Ontario 


CORRESPONDENCE 


by Joseph Marshall in the 
of RADIO-ELECTRONICS, the 
made that one output t 
loaded and the other cathode 
entirely erroneous. Thi tate 
notes that such an arrang* 
ously affects distortion and 
bilities at the frequency 

to the unbalanced dist) 
trode capacitances of the 

as well as different 
between the plate-loaded 
loaded sections. (Any 
presents inherent deer 
back, plate loading pr« 

\ close look at the ¢ 
will show that both « 
identical circuitry. Turt 
180°, so to peak, prod 
configuration. Remember 
damentals in analyzing 
plate loads are those 
plate circuit that do 7 
tion common to the 
cuit; cathode load are 
cathode—plate circuit 
mon with the grid-—cat] 

Let us reanalyze the 
cuit. (Refer to Fig. 9-1 
and consider the batteri« 
cuits for ac signals.) The 
tube has the right half 
winding in its plate « 
half of the winding 
circuit. This is due to the 
grid—cathode circuit ha 
this section of the load 
tion. There is cathode r 
this tube due to the left | 
put transformer windir 

Conversely, the lowe) 
left half for its plate lo 
half for its cathode load 
we have one half of the t 
plying cathode degenerat 
due to the close couplit { 
of the transformer, var 
plate portion of the 
pled to the cathode (a1 
back) portion of the windi1 
decrease distortion, ete. F 
split load, the cathode of 
plate of the other and \ 
arrangement Is entire 
with re pect to the tw 
as well as to ground 
the Circlotron§ ciré 
low distortion proc 
range in power and fre 

In addition, Joseph Ma 
cates that our circuit 
current power supplic 
two supplies, but the « 
from each is only one-half 
single supply circuit of the 
This dual supply become 
tage at high powers beca 
lation problems of each 
half that of single supply 

Our circuit is a new ay 
easy to explain. 

DANIEL J 
Chief Engi 
Electro-Voice, Inc. 
Buchanan, Mich 


RADIO-ELECTR 





Color TV 


offers you the 
finest training 


at home iff eee 
Radio-TV | = 
electronics, 
TV servicing 


~~ 





2S, mercer Sina SEES 





The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 


RCA Institutes, Inc., Home Study E-76 
350 West Fourth Street New York 14, N. Y 


| 
: Without obligation, send me FREE CATALOG 
RCA INSTITUTES, INC, | 2.00 8S er" 
A SERVICE OF RADIO CORPORATION of AMERICA | Nore 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
| 


Please Print 


Address 
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NEW SERVICE-DESIGNED 1X2-A/B 


NEW SERVICE-DESIGNED 6AL5 


G-E SERVICE- 
947, OF YOUR 


With 20 popular types you cut call-backs, 












Ready: 6 brand-new Service-Designed Tubes for increased volume! 


NEW 1X2-A/B. New filament shield post 
(“lightning rod") helps to neutralize electro- 
static pull of anode, reducing filament pull-outs 
to a minimum, 


@ Filament has special new coating that ad- 
heres closely, and will not flake off and expose 
the wire. Cuts tube arc-overs. 


@ Tubes are life-tested under actual operating 
conditions, including peak voltages that will be 
encountered. Assures dependable performance! 


NEW 6BK7-A, 6BQ7-A, 6BZ7. Improved 
heater design >rovides better heater-cathode in- 
sulation. Cuts shorts to a minimum, acts to pre- 


vent tube bu... -outs. 


@ Heater-cathode leakage is greatly reduced. 
Gives improved tube operation, and stabilizes 
tube performance. 


@ High zero-bias Gm. This increases tube 
gain and improves TV reception in fringe areas, 
gBiving a clearer, sharper picture. 


PROTECTS 
AGAINST 
FILAMENT 
PULL-OUTS 


= 


[ 


YOu CAN 
CROSS OFF 
HE ATER-C ATHODE 
SHORTS! 


A | 








NEW GALS. New, advanced heater design limits 
initial voltage surges when tube is used in early- 
model series-string receivers. Same advantage 
applies in parallel-connected circuits. Tube 
flash burn-outs are greatly reduced. Vertical 
bars at cight show approximate drop in initial 
voltage surges between heater of old tube and 
new Service-Designed GALS. 


@ New heater design also minimizes heater- 
cathode leakage. This is an important “plus” 
in AGC and video-detector applications. 


NEW 6CB6., New sprayed micas combat inter- 
element leakage, improving AGC performance 
by reducing any tube leakage in thé controlled 
6CBG stages. 


@ Special-alloy screen grid gives superior 
heat dissipation. Result: freedom from G, and 
G, grid distortion and shorts. 


@ High zero-bias Gm, for improved fringe- 
area reception. Helps make the new 6CBG a 
better-performing, more dependable tube! 


HEATER VOLTAG 
SURGES 
REDUCED 


OLD 

TUBE 
NEW 
6Al 


REGULAR MICA 
DEPOSITS WHHL 
CAUSE LEAKAGE 


ae 
NEW, SPRAYED 


G-E MICA IS LEAK 
AGE-RESIST ANT! 





NEW SERVICE-DESIGNED 
Mb 


TT 


6BQ7-A -) NEW SERVICE-DESIGNED 6CB6 


DESIGNED TUBES MEET 
REPLACEMENT NEEDS ! 


please customers on more than half your TV tube sales! 




















VERY new General Electric Service-Designed Stock and install G-E Service-D lubes! 

E Tube increases your profit opportunity. The They cost no more than other 1 fully in- 

; 6 new types now available give you 20 Service- terchangeable with prototypes y're widely 
Designed Tubes in all .. . and by actual sales count advertised, nationally popular. Your G-E tube dis- 

for the year 1955, these 20 tubes meet 54 percent tributor has them. Phone hin Tube De- 

of your total TV replacement requirements! partment, General Electric Co., Sel 5, N. Y. 


Customer goodwill gets a big boost when you 


can put long life, improved performance into over THESE 20 TUBES 

; ' ARE “ 
half the tube sockets you fill! Call-back costs drop 5 E ““MONEY IN YOUR POCKET“? 
sharply. Your tube inventory needs are consoli- — out this list of General Electric Service. 
dated — for General Electric Service-Designed esigned Tubes... it will fit neatly in your 


. , wallet. 

Tubes give top performance in «// chassis! et. A handy guide to types available! 
183-GT 6AV5-GA 
1X2-A/B 6AX4-GT 


5U4-GA/G8B 68G6-GA 


6BQ7-A 6CD6-GA 
6BX7-GT 646 


G.E.’s first group of Service-Designed Tubes met 
29 percent of all TV replacement needs. Now your 






sales potential is nearly doubled. Still more Service- 5Y3-GT 6BK7-A a7 6SN7-GTB P 
Designed Tubes are in development . . . will in- 6ALS 6CB6 12SN7-GTA 
crease your share of the tube market further. 68Q6-GA/6cCuU6 ee 


258Q6-GA/25cU6 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





SUMMERTIME is READING TIME 


for Technicians, Industry, Experimenters, Students, Hobbyists, Hams... 


HOW TO SELECT AND USE 


YOUR TAPE RECORDER 

by David Mark 

Written for the USER: music lovers, 
men, lawyers, engineers, teachers, etc. 
step instructions on set-up and using procedures 
for all applications in the home, office, and pro- 
fessional activities. Also a buyer's guide in select- 
ing a machine to suit individual requirements. 
Soft cover, 148 pp., 544 x 844”, Illus. 


#17 


business- 
Step-by- 


Only $2.95 


RADIO RECEIVER LABORATORY MANUAL 
by Alex W. Levey, B.A., M.S. 
A workbook of experiments 

dents of radio and radio serv 
construction, analysis, testing, and repair of a 
radio receiver. Acquaints the student with 
necessary servicing equipment. There are 33 
experiments in all, including 6 demonstration- 
experiments. Soft Cover, 110 pp., 844” x 11”, 

Illus. 


designed for stu- 
icing, Covers the 


Only $2.00 


SERVICING TV VERTICAL AND HORIZONTAL 
OUTPUT SYSTEMS 


by Harry Thomas 

Technicians and students will here find a com- 
plete discussion of vertical and horizontal output 
systems and their operation. Soft Cover, 176 pp., 
544 x 844”, illus. 

7150 ...Only $2.40 


HOW TO LOCATE & ELIMINATE RADIO & 


TV INTERFERENCE 

by Fred D. Rowe 

An expertly written text which tells you how to 
locate and eliminate interference. The approach 
is not theorical, but direct and practical. Soft 
Cover, 128 pp., 54% x 8%", illus. 


Only $1.80 


UHF TELEVISION ANTENNAS & CONVERTERS 
by Allen Lytel 
Covers the function and operation of UHF con- 
version systems, and explains all details of these 
in simple, easily understood language. Systems 
discussed range from simple single-channel to 
tuners which cover entire band. Soft Cover, 128 
pp., 544 x 8%”, illus. 
speme Only $1.80 


TELEVISION—HOW IT WORKS 
(2nd Edition) 


by J. Richard Johnson 


A completely rewritten, up-to-the-minute edition 
of an authoritative and informative book. It is 
the newest and most comprehensive text on the 
subject, and follows the progress of the received 
signal from the antenna to the picture tube and 
loudspeaker. Leather Finish MARCO Cover, 352 
pp., 54% x 844”, illus. 

Only $4.60 


#101 
#101-H, Cloth Bound.... Only $5.50 


HANDBOOK OF 630-TYPE TV RECEIVERS 

by Miller & Bierman 

Deals with all versions of the famous 630-type 
receivers made up to 1955. Explains modifications 
and circuit improvements made by various manu- 
facturers, and includes 26 pages of troubleshoot- 
ing charts. A book every technician can use to 
major advantage! Soft Cover, 200 pp., 544 x 8% 


illus. 
Only $3.50 


JOHN F.RIDER PUBLISHER, INC. 
New York 13, N. Y. 


480 Canal Street, 


TV TROUBLESHOOTING & REPAIR 


GUIDE BOOK 
by R. G. Middleton 
VOLUME 1: For the serviceman requiring prac- 
tical, down-to-earth servicing information on TV 
troubles and their cures. Shows how to spot 
symptoms through the use of picture tube pat- 
terns and scope waveforms. Much valuable data 
on the use of test equipment, as well as simple 
techniques for troubleshooting outside the service 
shop. Soft Cover, 204 pp., 844 x 11”, illus. 
#140. Only $3.90 
VOLUME A gold mine of. information on 
troubleshooting front ends, servicing the video 
I-F strips, faults in video amplifiers, trouble 
analysis in sound I-F and detect ystems, etc. 
Soft Cover, 160 pp., 8% x 11”, illus. 

cin Only $3.30 


Pew tah 

7 rams | 

| 
A series of books, each covering a different part 
of the TV receiver, and showing typical troubles, 
their symptoms and causes. A]! material is from 


actual case histories. These books do your trouble- 
shooting for you! Soft Covers, 5% x 844”, illus. 


VOL. 1: HORIZONTAL AFC-OSCILLATOR 
CIRCUITS 

#2168, 80 pp..... On! 
VOL. 2: VERTICAL 
CIRCUITS 
32168-2, 96 
VOL. 3: 
CIRCUITS 
3168-3, 9 
VOL. 4: 
CUITS 
7168-4, 96 
VOL. 5: 
CUITS 
3168-5, 


PICTURE BOOK OF 
TV TROUBLES 


by Rider Lab. Staff 


y $1.35 
SWEEP-DEFLECTION 


Only $1.80 


PP....... 
VIDEO I-F & VIDEO AMPLIFIER 
$1.80 
CIR- 


Only 


6 pp... 
AUTOMATIC GAIN CONTROL 
.Only 


HORIZONTAL OUTPUT & H-V 


$1.80 
CIR- 


108 pp Only $1.80 


TV REPAIR QUESTIONS & ANSWERS 
by Sidney Platt 
A very practical series of questions and answer 
books on the repair of TV receiver Each covers 
a separate section of the receiver, and the series 
follows the same sequence that the signal itself 
travels. Soft Covers, 544 x &'4”, illus 
#173, FRONT ENDS: 

128 pp... Sr — Only $2.10 
#173-2, 198 oe. CIRCUITS: 

128 Only $2.10 
#173-3, SYNC va SWEEP CIRCUITS 
Only 
173-4, DEFLECTION & H-V Cc IRCUITS: 

128 pp.. Only $2.10 
#173-5, SOUND & L- v CIRCUITS: 

128 pp. “eae . Only $2.10 


$2.10 


HOW TO TROUBLESHOOT A TV RECEIVER 
by J. Richard Johnson 
A book written for the newcomer, to aid 
systematic procedure for troubleshooting. 
easily understandable, step-by-step 
Cover, 128 pp., 54% x 84%", 

2 


in a 
An 
Soft 


uide, 


Only $1.80 


HOW TO INSTALL TV ANTENNAS 
by S. L. Marshall 
This is an illustrated ANTENNA BIBLE you'll 
refer to every time an instaliation job comes in. 
Everything you need to know about installing TV 
antennas, in one handy reference book. Soft 
Cover, 128 pp., 6% x 84%”, i 

72 Only $2.50 


ADVANCED TELEVISION SERVICING 


TECHNIQUES 
by RETMA 
A complete advanced TV servicing 
veloped by the Radio-Electronics-Television 
ufacturers Association, and made available 
at the incredibly low price of $4.55, cor 
Shows you how to use every conceivable ty 
test equipment, how to service every part 
TV receiver. Soft Cover, 844 x 11”. 
a TEXT, 176 pp., illus. 
Only $3.60 

LABORATORY WORKBOOK, 32 pp. 

161-2 Only $ .95 


TV MFGRS’ RECEIVER TROUBLE CURES 
edited by M. Snitzer 
Gives you specific TV receiver tr nd the 
cures specified by the set manufacture Listings 
are by manufacturer, model and chz imber 
Saves you time, helps you earn more 
544 x 84”, illus., each volume 
VOL. 1: Covers complete details on 
by mfgrs (listed in alphabetical 
Admiral to Dumont. 
Only $1.86 
n to Jackson 
Only $1.8¢@ 
Covers mfgrs from Kaye-H ert to 
Only $1.80 
Philharmor to 


Only 
Sparton Ze 


$1 80 
Only 41. 


5: Covers mfgr rs ‘from 
new coverage, throug! 
Admiral to Firest 
‘ ‘ P Only $1 
published. New rage, fror 
Raytheon. 


Just 


Electric to 


| 


Only $1 


INTRODUCTION TO COLOR TV 
(2nd Edition) 


by Kaufman & Th 


mas 


A revised, up-to-date edition of a 

books on TV. New editic n contains f r rma- 
tion on the latest and larger screen 

simplified receiver circuitry, etc. Most ur late 
introduction to color television ava oft 
Cover, petininte 5% beens 

37156. reas 


COLOR TELEVISION RECEIVER PRACTICES 
by Hazeltine Corp. Lab. Staff 
Prepared by experts, this book c 
aspect of color TV receivers, incl 
21” picture tube and its require 
anyone who wishes a solid gr 
television, this volume is ideal 
come a standard reference work 
Soft Cover, 208 pp., 54% x 84 
#162.. 

+ 162- H, Cloth Bound 


Only $2.70 


+} 
Only $4.50 
Only $6.00 


HIGHLIGHTS OF COLOR TV 

by John R. Locke, Jr. 

A discussion of color television for tt ho are 
already familiar with black & white used on 
recommendations of N.T.S.C. Soft Cover, 48 pp 
5% x 844”, 


Only $ .99 


Seles TV DICTIONARY 

by J. R. Johnson 

Complete explanation of color TV terms 
their definitions. Ideal for anyone inter« 
color television. Soft Cover, 72 pp., 5% 
illus. 


with 
ted in 
x 82 


Only $1.25 


In Canada: 
Charles W. Pointon, Ltd. 
6 Alcina Ave., Toronto, Ontario 


In Cancda, all prices approximately 5% higher 
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Let Rider Books Teach You Electronics Know-How! 


avis 
oboctricity 


q 


BASIC ELECTRICITY 

BASIC ELECTRONICS 

BASIC SYNCHROS & SERVOMECHANISMS 

by Van Valkenburgh, Nocger & Neville, Inc. 

The fabulous picture-text books that teach faster 

and easier! The theory, principals and practice 

of electricity, electronics, synchros and servos, 

are here presented in a manner which permits a 

rapid grasp of the fundamentals of these vitally 

important subjects. Over 2,000 specially prepared 

illustrations present, explain and make every 

topic discussed picture clear. 

BASIC ELECTRICITY 

#169 Soft Cover: 5 volumes, 624 pp., 6 x 9” 

Only $9.00 per set 

all 5 volumes in a single 
Only $10.50 


#169-H Cloth Bound: 
binding 


BASIC ELECTRONICS 

#170 Soft Cover: 5 volumes, 550 pp., 6 x 9” 
Only $9.00 per set 
3##170-H Cloth Bound: all 5 volumes in a single 
binding Only $10.50 

BASIC SYNCHROS & SERVOMECHANISMS 
#180 Soft Cover: 2 volumes, 270 pp., 6 x 9” 
Only $5.50 per set 
#180-H Cloth Bound: both volumes in a single 
nding Only $6.95 


BASIC VACUUM TUBES & THEIR USES 

by Rider & Jacobowitz 

Basic information relating to vacuum tubes, with 
a minimum of mathematics, from the behavior of 
the elementary electron to the specialized types 
of tubes. A must book for technicians, engineers, 
students. 208 pp., 54% x 844”, illus. 

#171, Soft Cover Only $3.00 
#171-H, Cloth Bound Only $4.50 


FUNDAMENTALS OF TRANSISTORS 

by Leonard Krugman 

Explains the BIG thing in electronics, today— 
the transistor! Written by one of the pioneers in 
transistor development, this book tells you all 
you need to know about this electronic miracle: 
basic operation, characteristics, performance, and 
application. Soft Cover, 144 pp., 54% x 844”, illus. 
7160 Only $2.70 


HOW TO USE SIGNAL & SWEEP GENERATORS 

by J. Richard Johnson 

Discusses all types of signal and sweep genera- 

tors, and their applications in AM, FM radio, 

and TV. Soft Cover, 144 pp., 544 x 844”, illus. 
Only $2.10 


UNDERSTANDING VECTORS & PHASE 

by Rider & Uslan 

A book which makes for quick and easy under- 
standing of radio theory, written for anyone in 
radio and electronics who has not had the ad- 
vantage of technical training. Soft Cover, 160 pp., 


5% x 7%”, illus. 
03 Only $ .99 


HOW TO USE TEST PROBES 

by A. Ghirardi & R. Middleton 

The only book of its kind, it covers all types of 

test probes used with VOM's, VM's, and 

scopes. Complete step-by-step explanations, with 

practical examples of results and effects. Soft 

Cover, 176 pp., 54 x 844”, illus. 
165 Only $2.90 


FM TRANSMISSION & RECEPTION 
(2nd Edition) 
by Rider & Uslan 
Covers FM broadcasting of all kinds, and explains 
the theory, functioning and servicing of various 
types of FM receivers, including TV receivers. 
Cloth Bound, 460 pp., 544 x 844”, illus. 

Only $4.95 


RIDER BOOKS HELP YOU 
DO MORE, 
LEARN MORE, 
EARN MORE. 


JULY, §956 


HOW TO USE METERS 

by John F. Rider 

Explains everything about using meters of all 

kinds. Tells and shows what to use and what to 

measure. If you use meters, this is a book you 

cannot afford to pass by! Soft Cover, 144 pp., 

54% x 81%”, illus. 
144 Only $2.40 


OBTAINING & INTERPRETING TEST SCOPE 
TRACES 

by John F. Rider 

Explains oscilloscope screen traces in clear, non- 
mathematical language. Contains over 800 scope 
traces, and complete instructions on the use of 
scopes and interpretation of traces. Soft Cover, 
190 pp., 544 x 814”, illus. 
#146 Only $2.40 


ENCYCLOPEDIA ON CATHODE-RAY 


OSCILLOSCOPES & THEIR USES 
by Rider & Uslan 
Fully and clearly describes the oscilloscope, its 
construction and capabilities. Covers a wide 
variety of scopes, including present day models. 
Profusely (3,000) illustrated. Cloth Bound, 1008 
Pp., a0”. 

133 Only $11.50 


RADIO OPERATOR’S LICENSE Q & A MANUAL 


(Sth Edition) 

by M. Kaufman 

Revised and enlarged 5th edition contains the 
latest revisions in Elements 1 and 2 (Basic Law, 
and Basic Operating Practice). Lists questions 
and answers of past FCC exams, plus discussions 
of each answer. An indispensable reference vol- 
ume for the student and operator. Cloth Bound, 
766 pp., 544 x 8%”, illus. 
#130 Only $6.60 


ELECTRONICS TECHNOLOGY SERIES 
edited by Alex. Schure, Ph.D., Ed.D 

An economically priced series. Each thoroughly 
and clearly explains the basic concepts of an 
individual phase of electronics technology prin- 
ciples. Review questions at the end of each 
chapter. Soft covers, 5%” x 844”, illustrated. 


RC & RL TIME CONSTANT 
F-M LIMITERS & DETECTORS 
FREQUENCY MODULATION 
CRYSTAL OSCILLATORS 


$ .90 
$ .90 


$ .90 


$ .90 
$1.25 
$1.25 


$1.25 


HI-Fi LOUDSPEAKERS 
& ENCLOSURES 


°F atte 
tre 


| 
= 


Abraham B. Cohen 


A long-needed boo lestined to become 
volume 

subject 

speakers 
works, co r 
Leather Fin 1ish 
#176 


a classic 
vers the 


In hi-fi lit ture mplete 
t loud- 


Answe 
an oa 


ly cc 


about 


ction of 
"MARCO ( i”, 
Only $4.60 
Only $5.50 


#176- H, Cloth Bound 


GUIDE TO AUDIO REPRODUCTION 
by David Fidelman 

Fully discusses pick-up devices, | 
enclosures; explains circuitry of 
amplifiers; covers construct 
testing of sound reproductic 
240 pp., 5% x 844”, illus 


#148 


udspeakers and 
pre-amps and 
assembly and 
ystems. Soft Cover, 


Only $3.50 


HIGH FIDELITY SIMPLIFIED 
by Harold D. Weiler 
Gives you the complete } 
all questions about tune 
tape recorders, speakers re rd 
There is no other book like {tc 
5% x 8%”, illus. 


#142... 


and answers 
amplifiers, 
hg etc. 
»ver, 224 pp., 


Only $2.50 


i-fi story, 
angers, 


RIDER'S SPECIALIZED HI-FI 
MANUAL 


An informative, irat 
ing the 20 most popular brands of 
hi-fi tuners. Gives you « ‘ifications, 
characteristics, information on adjustments and 
servicing, etc. Soft ¢ er, 192 pp., 8% x 11” 

illus 


#7001 


AM-FM TUNER 


manual cover- 


AM or FM 


factory-a 


mparative spec 


Only $3.50 


RIDER’S SPECIALIZED TAPE RECORDER 
MANUAL, Vol. | 

Fact-filled pages on every 

12 most prominent mar 

through 1954 All de l 

ments, trouble diagnosis 

Cover, 288 pp., 8% x 11”, illu 


#6001. : Only $4.50 


HOW TO SERVICE TAPE RECORDERS 

by C. A. Tuthill 

Tells you what you need to know about the tape 
recorder and its operation. Explains the types of 
circuits, drive hooting and 
repair. Soft Cover, 160 pry ’ x 84%”, illus. 
#167 Only $2.90 


mechanisms, tr les 








THESE AND MANY 
OTHER RIDER BOOKS 
ARE AVAILABLE 





Stic! an 





Buy these books at your electronics parts jobber or book store. 
... Look for this Rider Book Seller. If your jobber or book store 
does not sell the Rider books you want, mail this coupon for 
prompt delivery. ORDER TODAY! Add state and city sales tax 


where applicable. 


JOHN F. RIDER PUBLISHER, INC. 


480 Canal Street, 
Enclosed is $ 
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Completely AUTO 
MATIC version of 
the TR-2 with all 
the powerful fea 
tures that made it 
famous 





2 


the fastest selling 


ROTORS 


because... 


Pre-Sold to millions every week on TV 


The Most Complete Line... A Model for Every Need 


Superior Engineering...they’re Tried-Tested- Proven 


Completely AUTO 
MATIC rotor, pow 
erful and depend 
able. Modern de 
sign cabinet. 4 wire 
cable 





iz - | 
— 


anal 
Mean ll 


Completely AUTO- 
MATIC rotor with 
thrust bearing 


Handsome cabinet, 


4 wire cable. 


SOUTH PLAINFIELD, N. J. 





Heavy-duty rotor 


with plastic cabinet, 
“compass control” 


illuminated perfect 
pattern dial, 8 wire 
cable. 





Heavy-duty rotor, 
modern cabinet 
with METER con- 
trol dial, 4 wire 


THE RADIART corp. 





Combination valve 
... complete rotor 
with thrust bearing. 
Modern cabinet 
with meter control 
dial, uses 4 wire 
cable. 


CLEVELAND 13, OHIO 
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Ba be -~ ey your 
= present job 


PREPARE NOW AT HOME FOR ie, offer 
A PROFITABLE CAREER IN 


AUTOMATION “= 


ELECTRONICS! bE. 


PRACTICAL NEW TRAINING METHOD 
IS THOROUGH, DOWN-TO-EARTH! 


in plant after plant, many machines are being started toward many wonderful : Making Electronic Devices 
designed to run themselves. This is called “Auto- and exciting opportunities. You 
mation."" The jobs of some men who used to run have nothing to lose—and much 
these machines are gradually disappearing. Every to gain. Send that coupon now so * 
year sees more changes; more unskilled jobs being we can tell you about it. 
replaced. But it's moking many new jobs too—good- 
pay, solid-future jobs in plants, offices and else- MANY SUCCESSFUL GRADUATES 
where—for men who are trained in Automation , 
Blectrenics. For 25 years, DTI has been build- 
ing men for better jobs. Our files 
NOW IS THE TIME TO GET YOUR TRAINING contain many letters from men 
The design, operation and maintenance of controls who have won success in elec- 
that regulate the new “automatic equipment,” is a tronics and who give much credit 
promising field of the future. It's still uncrowded. to their DTI training. 
There's time to get in on the ground floor if you GET INTERESTING 


pendhgpoer NEW BOOKLET 

NO PREVIOUS TECHNICAL TRAINING NEEDED the interesting story of “Auto- 
Many men 17 to 55, regardless of present job, mation and YOU" is yours for 
even men without previous technical training or the asking. Simply fill in... 
advanced education, can train for good jobs in mail the coupon. See how 
Automation Electronics. DeVry Technical Institute DeVry's training programs 
offers effective training in your own home with may prepare YOU for a start 
movies, plenty of practical equipment and easy- in this coming new field. 
to-read texts. Or get all of your training in DeVry's 
large well-equipped training laboratories in Chicago 

. one of the finest of its kind! 


WE HELP YOU GET STARTED IN THE FIELD 
When you've completed the DTI training, you'll 
have the know-how—the practical training you 
need to hold down a good job in Automation. Our 
effective Employment Service will help you get 


eV. 





» 








DeVRY TECHNICAL INSTITUTE, Dept. RE-7A-M 


One of America's Foremost Electronics Training Centers 4141 Belmont Avenue, Chicago 41, Ill 








Member of 1 would like further information about the newer Electronic opportun- 
‘<a ities in AUTOMATION, also facts on how you may help me to prepare 
= : Name Age 
ah Th Sie eae hee ae oF Please Print 
D TT TITTY THLE i ” 
CHICAGO 41, ILLINOIS City Zone State 


FORMERLY 1040 DTI's training is available in Canada 
DEFOREST’S TRAINING, INC. 


— a a a ac cn 
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At Last -- and for the first time! 


A PICKUP FOR CALIBRATING RECORDS! 


ag 
0 Geile 


THE 


FP Suva VE 


PICKUP 


Important as it is to the recording industry, THE FLUXVALVE PICKUP was originally developed for professional 
the FLUXVALVE offers values never before avail- 7 
able to thousands of record playing enthusiasts! 


e Very Wide Range (VWR) 
e Unequalled transient response 


e Long record and stylus life 
e Low overall distortion measurements, a vital control step is simplified. 


applications, particularly recording studios where accurate cor- 
relation between lacquer, master and pressings is essential, and 
has always been difficult. Now with the FLUXvALVE magnetic turn- 
over pickup with which to make precise and reproducible record- 


e Hermetically sealed For a new listening experience, ask your dealer to demonstrate 


e Easily replaceable styli * the new FLUXVALVE .. . words cannot describe the difference 


3% Less than 1 mil stylus on special order but you will hear it} 


PICKERING & co., INC. oceansive, n.y. 
rr > y ~~ 
Professional Audio Components “foe hose whe CU} hear Mhe dffewnce 


Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. P-10 





EXPORT: AD. AURIEMA, INC., 89 BROAD ST.. NEW YORK / CANADA CHARLES W. POINTON LTD., 6 ALCINA AVE... TORONTO 
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Paying TELEVISION mi 


Today, when demand for trained men is 
higher than ever before, pay is higher 
than ever before, you can train AT HOME 
in your SPARE TIME to become a Tele- 
vision Technician. 


PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN *<. aisre, edie tale 


You can hold down a full-time job and still train AT HOME by the same . sion Tra ype M0 
successful methods | used to help hundreds of men—many with no more rector, Pierce School 


than grammar school training—master television! lio & Television. 


NO EXPERIENCE NEEDED... I'LL TRAIN YOU AT HOME IN YOUR SPARE TIME 


yy As part of your training | give you the equipment need to set up your 
own home laboratory and prepare for a BETTER-PAY TV JOB. You build 
W Telephone nd keep an Electromagnetic TV RECEIVER designed and engineered to take 
Transmitter any size picture tube up to 21-inch, (10-inch tube furnished. Slight extra cost 


My school fully approved to train Veterans under new tie) for larger sizes.)...also a Super-Het Radio Receiver, AF-RF Signal Generator 


Korean G.l. Bill. Don’t lose your school benefits by Combination Voltmeter-Ammeter-Ohmmeter, C-W Telephone Transmitter, Public 
waiting too long. Write discharge date on coupon. Address System, AC-DC Power supply. Everything suppli Jing all tubes 
RF Signal 


Almost from the very start you can earn extra Generator FREE FCC COACHING COURSE 


money while learning by repairing radio-TV sets 
for friends and neighbors. Many of my students S> Qualifies you for Higher Pay! Given to all my students AT NO EXTRA COST 


earn up to $25 a week poy for their entire ¢ a » ee 
calaing tem gee fine comings stort thelr «= after TV Theory and Practice is completed. Helps you qualify for the TOP 


own profitable service business s oo JOBS in Radio-TV that demand an FCC License! Full training and prepara- 
uper-ne 
saa Receiver tion at home for your FCC License. 


My FM-TV Technician Course can save you months 


of training if you have previous Armed Forces or ‘ MY 4 FREE AIDS SHOW YOU HOW AND WHERE TO 

civilian radio experience! Train at home with kits 2° f 

of parts, plus equipment to build BIG SCREEN TV ‘ GET A BETTER PAY JOB IN TELEVISION. 

RECEIVER. ALL FURNISHED AT NO EXTRA COST! @ See for yourself how my simple, practical methods can make suc- 
Public Address Cess aS easy for you as they have for my hundreds of graduates. 

(For men with previous radio & TV training) System ; we 

1 train you at home for an exciting big pay job 

as the man behind the TV camera. Work with TV 

stars in the TV studios or ‘‘on location’ at remote 

pick-ups! Avoilable if you want it one-week 

course of practical work on TV studio equipment ; 

at Pierce School of Radio & TV, our associate a Mr. Leonard C. Lane, President 

resident school in New York City RADIO-TELEVISION TRAINING ASSOCIATION 

52 Eost 19th Street. New York 3, N. ¥ 

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 

SAMPLE LESSON, ond FREE aids that will show me 

how | can make TOP MONEY IN TELEVISION. | under 

stand | am under no obligation 


Combination Voltmeter 
You get two weeks, 50 hours, of intensi Ammeter-Ohmmeter 
laboratory work on modern electronic 
equipment at our associate school in New 
York City — Pierce School of Radio and 
Television. And |! give you this AT NO 
EXTRA COST whatsoever, after you finish : - (PLEASE PRINT PLAIN 
your home study training in the Radio- 

FM-TV Technician Course and FM-TV Tech 

nician Course. However, your home study course is complete even 

without this two-week laboratory session. It is only one of the 

many Extras available to you from RITA if you want it 


z | AM INTERESTED IN 
Radio Baleninion Draining “il tiew (] Radio-FM-TV¥ Technicion Course | Write discharge date 
(1 FM-TY Techn 


ion Course 


52 EAST 19th STREET e NEW YORK 3, N. Y. [2 TW Comeraman & Studio 
Licensed by the State of New York @ Approved for Veteran Training gu qu a = = a a 
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Transistorized telephone 


Summons you with a muG)ical tone 







IN 


Above: Experimental model resembles reg 
set; the only visible departure is a louve 
through which the musical tone is radiated. 


Bell scientists have developed a new musical tone 
device which may some day replace the telephone bell, 


if it meets technical standards and customers’ approvals. 


Because the musical tone equipment uses transistors, 
the tones will be transmitted with the same amount of 
powel required to transmit a telephone conversation — 
considerably less than is needed to make a telephone 
bell ring. 

The experimental telephone sets resemble the cur- 
rent “500” sets: the only external difference is a lou- 
ver at the side of the base through which the tone is 
\bove: Bell ringer has bee 
by asmall loudspe aker in tra 
seleghhene. Lett: L. A. Mee 


radiated by a small loudspeaker mounted inside the 


telephone’s base. 


Tests have shown that the musical tone can be heard the team of engineers tl 
the musical tone riz r. Mr. M 
at great distances. It stands out above general room : , "S* ; 
‘ holds a B.S in Electric il | 


noise and can be distinguished from such sounds as from the University of W 


Class of “29. He became aff 

Bell Labs a vear after his g tir 
In 1939 Mr. Meacham we t O 
standing Young Electrical | 
award of Eta Kappa Nu 


ringing of doorbells. alarm clocks. and home fire alarms. 


This new low-power signaling technique is expected 


to play an important part in the electronic switching 





system now under development at Bell Laboratories. 


Bh BELL TELEPHONE LABORATORIES 


A, , 
y World center of communications re search and develo yment 
I 
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The 


value 


FINEST professional 5 mc 
Ideal for research, h-f 
plus Color & Monochrome TV servicing 
DC to 3.58 me 
to 4.5 me +1, —3 db. Vert 
Vert 


sens 


price, kit or wired: 





thruout (to eliminate 1-f phase shift 


thruout for negligible distortion 





ator up to 1000:1. 
linear sweeps, 10 cps — 100 k« 
to 1 cps); pre-set TV vert. & hor 
7 automatic sync. ampl. & 





7875 cps); 
inates sync 
coupling; bal 
lucite graph screen; 
bezel fits std photo equipt 
FEATURES: Hizh intensity trace 
wave resp. (.06 usec time) 


dimmer; 


CRI 


rise 


ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank 
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor 
positioning. Bal., ecal., astig. adj. externally accessible. 5UP!1 CRIT 
2-—6AU8, 2-6CB6, 1-12AU7A, 2-6J6, 1-6AX5, 1-1V2. Deep-etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for eas 
building at home with no special equipment. 13” x 842" x 16 0 Ibs 
SCOPE DIRECT PROBE* =PD: KIT $2.75. Wired $3.95. Eliminates stra 
pick-up & signal re-radiation 
SCOPE DEMODULATOR PROBE’ =PSD: KII $3.75. Wired $5.75. Demodu 
lates AM carriers between 150 kc and 250 mc 
SCOPE LOW CAPACITY PROBE* =PLC: KIT $3.75. Wired $5.75. For signal 


tracing in high frequency, high impedance & wide-band circuits 


for COLOR and Monochrome TV servicing 


& UNI-PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 
UNI-PROBE: exclusive with EICO! Terrific 


time-saver! Only 1 probe performs all func- 
tions—a half-turn of probe-tip selects DC or 
AC-Ohms. 


Latest circuitry, high sensitivity & 
ranges & versatility. Calibration without 
from cabinet. New balanced bridge circuit 
input for negligible loading. 42” 
out circuit. 7 non-skip ranges on every 
functions: +DC Volts, —DC Volts, AC Volts, 
Uniform 3 to 1 scale ratio for 
range accuracy. Zero center. One zero-adj 











plier resistors. Measure 
voltage of complex & sine waves 
120, 1400, 4200. DC/RMS sine 


directly 
0-4 


volts 





probe, & 250 mc with PRF probe). 
12AU7, 6AL5, selenium rectifier 
etched satin aluminum panel, 


xfmr-operated. 842" x 5 
rugged grey wrinkle steel cabinet 


Mew! vevuxe Peak-to-PEAK VIVM #249 


KIT $39.95. Wired $59.95 








1] or 25 megohm VTVM. 





with 
any 


multiplier 
VTVM or 


resistor. Measures up to 
20,000 ohms/volt VOM 













1956 


SWEEP CIRCUIT: 
(ext. cap 


without distortion from overloading or frequency discrimination 


precision, 


extreme 


WEW! COLOR and Black-&-White 
LAB & TV 5” OSCILLOSCOPE #460 
KIT $79.95. Wired $129.50 


wide-band scope 


& complex waves, 


Flat from 


+1 db (color burst freq.), flat DC 
25 rms mv/in 
Z 3 megs. Has the following outstanding fea- 
tures not found in scopes up to several times its 


VERTICAL AMPLIFIER: direct-coupled (DC) 
push-pull 
K-follower coup- 
ling between push-pull pentode stages for extended 
shift, extends use- 


vert 


h-f resp. (minimizes h-f phase 
ful resp. to 10 mc); full-screen undistorted 
defl; 4-step freq-compensated decade step attenu- 


perfectly 


for down 
positions (30 & 
limiter elim- 
amplitude adj. PLUS: direct or cap 
or unbal. inputs; edge-lit engraved 
anti-glare 
OTHER IMPORTANT 


filter; 


Finest sq 


as in 


Push-pull hor 


rv) 





’ 
S 
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150 ke to 435 mc 


with ONE generator! 


Mew! RF SIGNAL GENERATOR #324 
KIT $26.95. Wired $39.95 


for | and Monochrome TV servicing 

New wide-rang y then genera- 
tors selling at 2 t . IF-RF alignment, 
signal tracing & tr t AM s« mar 
ker gen 400 cps aud k. 6 fund. ranges 
150-400 ke, 400-1200 ke, 1.2-3.5 m 5-11 me, 11-37 me 
37-145 me; 1 harmonic band 111-435 me. Freq. accurate to 
+1.5%; 6:1 vernier tur p id at most import- 
int alignment fre Ft it plexiglass windows, 
edge-lit hairlin Co s RI tly plate-modulated 
by K-follower f ! \ lepth of int. mod 
0-50 by 4 cps Co t \ 1 ext. mod. ampli- 
fier: only \ I f Turret-mounted 
coils slug ned I ( ster RI 

tenuator RI I yutput to 
l Its I ng posts for 
AF in/out e for RF out 
Tube 2Al \\ nr-operated 
Deep-« 1 sa nkle steel 

' 

























The specs are the proof... 


NEW BEST BUYS 








The new leader in professional peak-to-peak VI VMs. 


wide 


removing 

High Z 
meter, can’t-burn- 
function, 4 
Ohms 


wide- 


for all 


functions & ranges. 1% precision ceramic multi- 
peak-to-peak 
14, 42, 140, 

O-1.5, 5, 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 
Ohms: 0.2 ohms to 1000 megs. 
, 5” x 5”. Deep- 


7 Ibs. 


with 712" METER & UNI-PROBE (pat. pend) 


All the advanced & exclusive features of *232—PLUS the 
extra convenience and readability of its big 7/2” meter. Your 
ideal bench instrument 
VTVM RF PROBES* +PRF-11 or PRF-25: 
KIT $3.75. Wired $4.95. Accuracy +10%. Use with 


with 


any 


VTVM HV PROBE +HVP-2: Wired $4.95. Complete 
80 ky 





1) 









COMPLETE 
with Preamplifier, Eavalizer and Control Section 


New! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER *HF20 
KIT $49.95. Wired $79.95 


A low-cost 


complete-ta ghest qualit 
that sets a new standard of pe ' t the price. kit o1 
wired. Every detail, down to t t rushed solid brass 
control plate, is of the fin FICO far for 
Rated power output: 20 watts IM distortion (60 


eps: 6 ke/4:1) at rated 
distortion at rated power 
tion between 20 and 20,000 cps 
approx. 1° 


power Mid-band harmonic 
Maximum harmonic distor- 


at 1 db under rated power: 
1} ) 





Power response (20w) 20-20,000 cps 
+1.5 db 10-40,000 cps. Frequency response (%4w) db 
5 feedback equalizations for LI 8 dit RIAA 
Variable turnover feedback tor nt not affect volume 
& permit large boosts or cut 1 ) Spectrum 
with mid-freqs. unaffected. I 1 t & separate level 
set control on front pane I t to tape recorder 
4 hi-level switched inputs: tu viliarv (xtal/cer 
amic phono or 2nd tune nputs for proper 
loading with all leading magne FM ality xtal cart 
ridges. Hum bal. control. Extren t transformer 
has interleaved windings, tight | g reful balancing & 
grain-oriented steel. 8 x | 

These amazing EICO NOW IN STOCK 
at your nearest distributor. I et m 
side-by-side with ANY cor } eC 


BEST BUY. 


for yourself why 


indeed EICO 
Fill out coupon : 


on re 





PAGE FOR MORE EICO VALUES... 
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the specs are 
the test that tells 
who’s best! 
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for COLOR & Monochrome 
TV servicing 


NEW! DYNAMIC 
CONDUCTANCE TUBE & 


TRANSISTOR TESTER *666 
KIT $69.95 WIRED $109.95 


Unexcelled testing thoroness & accu- 
racy. Cheeks transistor collector cur- 
rent & Beta using internal dc power 
supply. Tests all receiving tubes includ- 
ing subminiatures (& Color & Mono- 
chrome tv pic tubes with 
adapter). Composite indication of mu- 


accessory 


tual conductance, plate conductance, & 
peak emission. Simultaneous sel. of any 
| of 4 combinations of 3 plate, 3 screen, 
& 3 ranges of control grid voltage. Grid 
voltage variable over 3 ranges with 5° 

accurate pot. New series-string voltages 
for 600, 450 & 300 ma types. 5 ranges 
meter sens. with 1° precision shunts & 
5“e accurate pot. 10 SIX-position lever 
switches for free-point connection of 
every tube pin or cap. 10 pushbuttons 
for rapid insert of any tube element in 
leakage circuit & speedy sel. of individ- 


ual tube sections. Direct reading of 
inter-element leakage in ohms. New 
gear-driven rollchart. Steel case with 
cover & handle. Sensitive 200 ua meter 
_ A 
2 
a é 
a4 W 
.' 





for COLOR & Monochrome 
TV servicing 


TV-FM SWEEP GENERATOR 


& MARKER *368 
KIT $69.95 WIRED $119.95 


The FINEST service instrument of this 
type ever offered in either kit or wired 
form at ANY price! Outstanding ease & 
accuracy in FM & TV (including Color) 
alignment. Entirely electronic sweep 
circuit with accurately biased Increduc- 
tor: superb linearity on both sides of 


selected center freq. Newly-designed 
AGC circuit automatically adjusts osc 
for max. output on each band with 


min. amplitude variations. Sweep gen 
range 3-216 mc in 5 OVERLAPPING 
FUND. BANDS. Sweep width continu- 
variable from 0-3 mc lowest 
max. deviation to 0-30 mc highest max. 


ously 


deviation. Variable marker gen. range 
from 5-75 mc in 2 FUND. BANDS plus 
acalibrated harmonic band (54-225 mc) 
Variable marker calibrated with int. 


xtal marker gen. 4.5 me xtal included. 
Fxt. marker provision. Double pi line 
filter. Edge-lit hairlines climinate 
parallax 


Turn page for other EICO od 
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TUBE TESTER 
#625 
















Tells you how to SAVE 50% on 
el eimei-t-i Mm -relelielasl-lal mere) 31-4 


New! GEIGER COUNTER #803 
KIT $19.95 Wired $29.95 






































5” PUSH-PULL 




























KIT $34.95 OSCILLOSCOPE 
Wired $49.95 ws bee 9s 
* tests 600 f 1 A 
mil ‘sorles 9 Wired $79.95 
string type ~ pee 
tubes (less OsciLoscoPe 
e illuminated] batteries) ; +470 
roll-chart Professional, all-electronic, eng KIT $79 95 
rugged—at lowest cost! Indicates by . ° 
Pix Tube Test Adapter .... $4.50 neon lamp & headphone clicks. Wired $129.50 
RF SIGNAL = NEW! 
VACUUM TUBE GENERATOR fee UTILITY TESTER 
VOLTMETER 7221 #32 +540 
KIT $25.95 KIT $19.95 SS «| KIT $12.95 
Wired $39.95 Wired $29.95 -» Wired $15.95 
. 150 kc-34 me, | Pe ” 
DELUXE VIVM calibrated har- > u ange ac/d 
stale met” CRE 
. U hmmete 
KIT $34.95 mod. RF, & inh TR re 
Wired $54.95 Colpitts osc. heck y 
400 cps sine ome & t 
outputs. s 
#944 FLYBACK ones yo pny " m 
ic und. accuracy 
TRANSFORMER & Cont. sweep ail 7 ranges 
YOKE TESTER width control, Range 75 kc— 
—30 mc. 150 mc 
KIT $23.95 Volt reg 
Wired $34.95 KIT $34.95 
¢ fast check all Wired $49.95 KIT $39.95 







flybacks & yokes 

in or out of set. 
* spots even 1 
shorted turn! 








TV/FM SWEEP GENERATOR +360 


5SMC-4.5MC CRYSTAL $3.95 ea. I 





Wired $59.95 


DELUXE RF SIGNAL GENERATOR 4315 





Sep. voit- 
sam meter & 
= ammeter 





6V & 12V BATTERY ELIMINATOR & 
CHARGER +1050 





~. hi-gain RF 
& lo-gain audio 
inputs. 
Special noise 
locator. Calibra- 
ted wattmeter. 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER #147 





Reads 0.5 ohms 
—500 meas, 10 
@ + mmfd—5000 mid 
power factor 


kit 
$19.95 


Wired 
$29.95 


R-C BRIDGE & R-C-L COMPARATOR 
#9508 





f 
® 
® 
fe 

_ 
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HI-Fl PREAMPLIFIER | HF-6 
KIT $24.95. Wired $37.95. With Power 
Supply: KIT $29.95. Wired $44.95 
Feedback circuitry thruout! Preamp- 
equalizer, tone controls, scratch & 

rumble filters. K-follower output 





For FREE 1956 catalog, mail coupon NOW! 





20,000 Ohms/Voit 
MULTIMETER 2565 
KIT $24.95 
Wired $29.95 





— 


mz —- 
VTVM PROBES KIT —- Wired 
Peak-to-Peak $4.95 $6.95 
RF $3.75 $4.95 


High Voltage Probe-1 $6.95 

1000 Ohms/Voit High Voltage Probe-2 $4.95 
Mie «| SCOPE PROBES 

Demodulator $3.75 $5.75 

ae? Led Direct . $2.75 $3.95 

: Low Capacity $3.75 $5.75 


| EICO, 84 Withers Street 
i Brooklyn 11, New York 








i Send FREE 1956 Catalog and name of neighborhood 


§ EICO jobber. 





84 Withers St. © Brooklyn 11, N. Y. 


Prices 5% higher on West coast © 56 | Se icstbisciuitaeeosseenticascnniensde re State..... 
| is’ at. 


and subject to change without notice. 
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1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over 12 million sold to date! 
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ER ADDIO — 
ELECTRONICS 


Hugo Gernsback, Editor 


NIKOLA TESLA’S 100th BIRTHDAY 


i > Thi Fath: e of /] iy less l whi { Ls thi R Lf / 


N July 9, 1856, at midnight, there was born 


he '4 F at Smil 
an, Croatia (n¢ 


the greatest, if not the greatest inventor in history. 
He died on Jan. 7, 1943, at the age of 87. He was 
not only an inventor of note, but a scientist who discovered 
a numbe. of important new principles as well. He is credited 
vith over 1,000 inventions, 900 of which he patented! It is 





ossible in this space to list only the more outstanding ones. 

He was the first to conceive a practical method of utilizing 
alternating current, now used universally all over the world. 
In 1888 he patented the induction motor, using neither com 
mutator nor brushe He discovered and demonstrated the 
principle of the rotary magnetic field, when he transmitted 
electrical power from Niagara Falls to run the street cars 
in Syracuse, 160 miles away. 

In | eulogy of Tesla’s genius, another outstanding 
inventor, the late Maj. Edwin H. Armstrong, inventor of 
the modern superheterodyne and our present system of fre- 
quency-modulation broadcasting, wrote these lines in the 
February, 1943, issue of this magazine: “In Tesla’s book 
published in 1904, titled Eape ments With Alternating 
Current of High Potential and High F requency, there is a 
remarkable chapter headed ‘The Transmission of Electric 
Energy Without Wires.’ Concealed perhaps by its too 
prophetic tyle (although a surprising number of the 
prophecies have come true), there is a complete appreciation 
of the use of radio in the broadcasting of information, with 
full emphasis on its social implications.” 

It was Tesla indeed who antedated Marconi. Said Maj 
Gen. T. O. Mauborgne, former head of the Signal Corps, 
Chief Signal Officer of the U. S. Army, in the February, 
1943, issue of this magazine: “Tesla ‘the wizard’ .. . cap- 
tured the imagination of my generation with his flights of 
fancy into the unknown realms of space and electricity 
[saw] with astounding vision far beyond his contemporaries, 
very few of whom realized until many years after the 
work of Marconi that the great Tesla was the first to work 
out not only the principles of electric tuning or resonance, 
but actually designed a system of wireless transmission of 
intelligence in the year 1893.” 

It was Tesla, too, to whom full credit goes for the inven- 
tion of the aerial in both transmission and reception of 
wireless intelligence. The documentation is complete in pic- 
ture and in word, in the lecture which Tesla delivered before 
the Franklin Institute and Electric Light Association in 
February and March, 1893. Here we see the first modern 
radio diagram, at the left the transmitter with its electrical 
alternator. It is coupled to a “primary” and “high-potential 
adjustable resonant secondary circuit.” The latter is 
grounded at one end, the other goes to an “‘elevated capacity.” 
At the right we have a “resonant adjustable receiving cir- 
cuit.” Its inductance is grounded on one side, the other goes 
to an “elevated capacity.” This circuit,* now 63 years old, 
is identical with all fundamental radio and television cir- 
cuits today, thanks to the genius of Tesla. 

But his giant intellect went much further. It was he also 
who was the first to transmit wireless power—not just sig- 


* The diagrams will be found in the authoritative and historical work 
by T. C. Martin, published in 1894 and entitled Inventions, Researches 
and Writings of Nikola Tesla 

See also article “‘The True Wireless,” written by Nikola Tesla and 
published by Hugo Gernsback in the Electrical Experimenter, May, 1919. 
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harmle and do not hurt kin effect 
they travel over the tsic f t} onal e astor 
ishing and beautif f ent ed with 
simple Tesla coi 

In thi igre I g € 
again Tesla was f t when ne 
hip in 1898—note part Not onl; 
invent it, but he constructs , erating models. 
The radio-controlled vessel w bmarine which 
could take the forn I l¢ t var purposes 
or of other mobile t i ter t ed by wire 
less. It Was probably tne ea € teé I il radio-con 
trolled model in existenc eU.§& nt is No. 613,809, 
granted in 1898. 

The model, demor é I ced sur 
ingly well when ye ! er t ed a specia 
coherer and decohe re 

The present writ vho kne tely for many 
years, induced him t vrite | iphy for the 
Ele ctrical E perimente i mat by the author 
of this article. It can be four owing issues: 
February, March, Api May, J O é 1919. 

Said the New York Times edit the day after his 
death: “Tesla belongs to the passi e of heroic inventior 
of which Edison was the most ed exemplar 


If that abused word ‘genius’ ev: 
man, it was to him.” 

It may indeed be c¢ Y: 1 see again 
such a prolific inventor of the t ture of Nikola 
Tesla. —HG 





*See full account liagran nd 
technical detai in the 








TELEVISION 


The new Standard 
Coil nateals tuner. 


ROBABLY no new televisior 
tuner design in recent years has 
created such widespread erest 
in the ind ry i he Neutrode 
i ingenious fre ! (see photo) 
featuring a neutra triode circuit 
ane veral other advan 
The Neutrode rep: nts a_ radical 
departure from previous cascode and 
pentode circuitry It uses two new 
vacuum tubes developed especially for 
this tuner, a printed circuit for a major 
part of the chassis, an unusually simple 
and effective single-conversion uhf cir- 
cult (optional) and many other im- 
provements to be discussed. Field tests 


indicate substantial performance gains 


on both vhf and uhf bands. 
What has made the gleam in the « yes 
' TV set manufacturers even brighte1 
is the fact that the Neutrode not only 
works better- it costs le s, because of 





a number of factors, foremost being the 
basic simplicity of the neutralized- 
triode circuit and production effi lency 
achieved by a blending of printed and 
conventional circuit element 





Field tests in fring moderate and 
stro! ignal areas indicate that the 
Neutrode is more consistent in gain and 
noise nigutr nal pre us tuners. 
['ypical levels are over 32-db gain and 
less than 7-db noise for channels 2 
through 6; over 28-db gain and less 
than ib noise, channe 7 through 13. 
Result ising conversion strips for 
chanr In the uhf b now sensitiv- 
i and noise figures equal or superion 
t prev is ict complex con- 
tinuous tune 

The Neutrode design appears to be 

isceptible to overload because of 


po ive age action on the triode ampli- 
fier. It has also been found to be less 
affected by ignition no and many 
other sou of electrical interference, 
hanks to improved filter circuits and 
hielding 

The printed-circuit boa hown bare 
in Fig. 1 and with components in Fig. 2, 
ermit considerable automation in 
Standat Co ! ti operations 








~ 





and has resulted in far more con 
sistently good wiring ar bett per 
formance. From the standpoint of the 
service technician, the bo I trates 
in position in the tuner (wit run 
removed) in Fig. a tin ivel 
since it makes troubles easi to locate 
and correct 


Another important advant: 
to the technician 
icing the set 


responsible for serv- 


and to the 


ownel Is 


much longer tube life made p ble by 
the neutralized-triods circuit This 
single triode has less than half the 
dissipation of a dual-triode cascode, and 


thus will keep operating far longe: 

Two new tubes are 
debut in the Neutrode, besliaes been de- 
veloped specifically to meet th 


ments of this novel tune) 


amplifier is available in two versions, 
the 6BN4 for receivers with a 6. }-volt 
heater supply and the 2BN4 for series 
heater models. Similarly the new pen 
tode—triode used as the mixer-—oscillato 
stage is available as the 6CG8 for 


parallel 6.3-volt heater circuits and 
5CG8 for series-heater desig 
A desirabl« 


circuitry 


feature of the Neutrode’ 
is that it is designed to operate 





on a relatively low B-plus voltag is 
low as 125 volts. This is anotl aid to 
the longer life of maz omponents. 


Also, this tuner is particularly adapt- 
able for use with series-heater receive 
not using voltage double) 

Oscillator circuit of the Neutrods 
has been modified fo proved dri 
characteristics. In additior eral de- 
sign factors help keep oscillator radia 
tion well within FCC | it 

The fine-tuning control! “equalized” 
providing a fine prom range of from 
2 to 4.5 me on all channels. Physically 


tator 
of 
da hinged 
which 


this fine-tuning circuit includes a 
area printed on the I 
the board (Figs. 1 and 2) 


tin-dipped phosphor bronze 


] 
end 





al 


niat 
pla 


combine to form a “book” tuner having 
essentially equal tuning range on low- 
and high-band vhf channels 

An advantage from the T\ t manu 
facturer’s viewpoint is that simple agi 
systems can be used with the neutral 


NEW VHEFE-UHEF 
TV TUNER 


By E 


D. LUCAS, JR. 


ized-triode circuit. The N 


provide Improved 
as con 
tune! 

Neutrode 
inf strips 
inel 


cascode 
The 

of ne 

the 


antenna—osclllat 


on 
vhf 
has been common pract 


tuners. However, ul 

the Neutrode has been 

In two ways: by a 
input for uhf usi 
bracket, shown in Fig. 4 


the top-v 
uhf 


ew photo, and 


rcuit on the rey 


Circuit details 

Let’ look first at the 
the tuner (Fi 5) whe 
signals. The antenna 
to the terminals of T1 
balun matching t: 
the 300-ohm 
balanced-input 
unbalanced 
This 
ally 
characterist 


ol 
matches 
antenna 
75 ohm Int 
ferrite balun, 

good 500-to 


ics over tt 


from 54 to 216 me 
The input signa 
pair of if traps—C] 


trap, C3 and L2 in se 


are stagger-tuned to obt 
if rejection over the 
16 me, the Neutrod 
signed only for receive 


in that range. 
Between the two trap 
capacitor C2 (30 uuf) wh 
low-side 
Input circuit. 
feedthrough cay 
here — 


capacitive ce 


Service te¢ 
note: a 
and repla 
to 
ovel the « 


used 
necessary 


re ctly 


match cap 
ryt ¢ 
similar caution applic 


feedthrough 


capacito) 


this schematic: Cm Gi, Cs ( 
The small couplings t 

while not a part of the 

inserted to minimize 

tion which might fee 

tenna lead. Because of tl 
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Fig. 1, left Printed-circuit ‘ ontains 

tube sockets and stator of nook tuner 
Fig. 2, below Printed I board of tuner 
shown with compo nted on It 


provided by C5 it is pos ible to use an y 
antenna coil (L3) having more turns 
than previous designs of antenna coils 
and thus to offer a higher impedance to 
oscillator radiation 
From antenna coil L3 the input sig- 
nal is fed to the grid of the triode . 
6BN4 (or 2BN4); age bias voltage i plied through feedthrough C9 and dro} 7 
applied to the same grid through C5 ping resistor R2 to the trio plate. 
and R1 The signal amplified by the neutral- 
Now we come to some of the impo ized triode is fed from 
tant features of the neutralized-triode L4—C8 to the mutually coupled ci t tur by the set 
circuit. For one thing, as an aid to L5-C10 and then throug! oupling a { 
neutralizing the tube’s internal capa pacitor Cll to the control grid (pin 9) - UURS ; J 
itances over the entire vhf band, there of the pentode mixer section of the St ‘ t 
are two cathode lead to ground to 6CG&8 (or 5CG8). The coupling of co N 
minimize the impedance between the L4 and L5 and the values of C8 and t e% nto the 
cathode and ground of this grounded- C10 are factory-adjusted for the le 
cathode amplifier. sired bandpass characteristic \ a ; a 
The triode’s plate has a returr ead point for rf response proviae if ~— is tabaci - 
to the grid through capacitor C7. This feedthrough C12, with the signal taken , { { t Une 
plate return capacitor must be a feed off between R3 and R4 in the mixe : t t 
through, not a regular dise or tubulai grid circuit. 
capacitor, because the action of C7 i There are two cathode leads for the 
to obtain a 180 phase shift of th pentode (as with the 6BN4) to mini table 
plate signal. That is, on the lower o1 mize the impedance between the cathode 
grid side of feedthrough capacitor C7 and ground Another feature of the I hes 
the side nearest variable capacitor mixer circuit is the Ist fa creen 
C6—the signal from the plate ] shifted pe aking coil (L&) to raise the imped a unl t ace 
180°. ance of the pentode input grid ove tne A { na i 1 
Our objective is to neutralize the high-band vhf range (174-216 c) ( t technique, 
triode’s plate-to-grid capacitance. Ca- Dropping resistor R6 feeds B plus to at es, Nas 
pacitor C7 provides us with a return the oscillator rt e so 
signal to the grid correctly shifted in The local oscillator circuit of the t t oviding 
phase. By varying C6, we can control Neutrode tuner is a conventional Col- 
the ampl tude of the plate return signal pitts arrangement with “book” fine tun- t 
arriving at the grid. Thus we ean ing. The fine-tuning stator area in the 
achieve neutralization by using the plate circuit, shown as a heavy line but 
combination of C7 and C6 to deliver a on the schematic, is printed on the i / ' 
signal back to the grid which is equal board. A hinged tin-dipped phosphor- In the } ance 
in amplitude and 180° opposite in phase bronze plate is separated by insulating © arable { Is tun 
to the plate-to-grid signal voltage, o1 tape from this printed loop, and as the ® ' wi 
leakage through the plate-to-grid capac fine-tuner cam turns it brings the “book ising Ul t ting 
itance cover” or bronze plate closer to the v nt I wit 
4 further aid in the action of this stator or farther away from it, as de- 
neutralizing circuit is the use of two sired. The movement of the plate rela- 4 port sats ud 
grid leads (pins 2 and 7 of the triode) tive to the stator provides capacitive » , ae 
to minimize the inductance of the neu- tuning over the vhf band. auxlila | to a 
tralizing input circuit to the grid. Vari- The oscillator circuit ineludes the hol t fastened 
able capacitor C6 is adjusted for best conventional slug-tuned oscillator coil  ! : ’ ndicated 
performance at the factory. L6, adjustable through the front of the n i t the 
Without this neutralizing circuit, the tuner, and temperature-compensated he Ne 
triode amplifier has much lower gain capacitors C13 and C14 which have ‘'! ; t act 
and could not be used successfully as been carefully selected to minimize ; 
the first stage of a high-performance drift. am 
tuner. With the neutralization, the tune First if coil L7, through which the ‘° 
has excellent gain and signal-to-nois« tuner’s output (from the plate, pin 6, ‘3 t a input 
ratio over the entire vhf band. of the mixer) feeds into the first if f t] f antenné 
The schematic shows 125 volts sup amplifier stage of the TV receiver, is I t ecessity 101 


JULY, 1956 31 








TELEVISION 






Fig. 3—View of tuner 


with drum removed. 
compro gy between vhf and uhf 
performance 
2. Includes hig as filter which 
cuts off at 400 1 to minimize in- 
terference fr vnt stations, air- 


craft, police 1 other sources of 


electrical 
8. Provides isolation for the 


permits use of 





nols¢ below 400 me. 
antenna 
from de and hence 


ac—de hot-chassis 


4. Has wiper arms which contact only 


receivers. 


the uhf strips inserted in the tune) 
drum, since tnese trips extend 
farther out tha the vhf coil 
boards 
Examining Fig. 7, the uhf signal goes 
through the preselector and high-pass 


NPUT 600MA 


Fig. 5—Schematic diagram of the Neutrode tuner showing manufacturer’s coding. 
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Fig. 4—At left is a typical uhf strip 
used with Neutrode tuner. Right is uhf 
bracket that mounts on top of tuner. 


filter on the bracket to a germanium 
mixer on the uhf strip. Into this mixer 
is also fed a local oscillator 
tained in an ingenious way. The 
ular vhf oscillator (triode 
6CG8) is used, with the os 
on the vhf strip 
way that the oscillator frequency is a 
submultiple of the desired uhf oscillato 
For 
want an oscillator fre 
to inject into the uhf germaniun 


signal ob- 


reg- 


llator coil 
designed in such a 


frequency. example, suppose we 
suency of 600 me 


mixer. 


Then the oscillator coil on the uhf strip 
which is part of the 6CG8 triode cir- 
cuit—is so designed that the oscillaton 


frequency is 200 me. The 200-m«¢ 


is then fed into a crystal harmonic 








¥6.34 


section of 





7 _ 
generator (located on t 
which feeds harmonics of 200 
the harmonic selector. The |} 
selector automatically the 
harmonic of 200 me and f 
me signal into the 

The output of the ¢ 
provides us with the 
signal by this. sins 
conversion. Of course, t 
sired is specified by tl ry 
manufacturer. This syst 
version is not only ul 
expensive than prev 
sion techniques, it also t 
signal. By using the vhf 
multiplying its fre 
oscillator, improve t 
drift are achieved 

The 41-me signal f: 
nium mixer is amplif t 6] 


neutralized triode, 
into the grid (pin 
amplified by the pent 
of the 6CGS8 in the Ne 
age 


I ‘ 


overall result 
noise figures compa}! 
cases better than, p: 
tune) ar 
strip 

to acknow 
of technical informa 
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and develo; 


tinuou 
earlier uhf 
I wish 


search 
products, Standard Coil | 
is responsible for tl 
Neutrode tuner. Phot 
James Brow! i ae 
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Fig. 6—An if stage for testing tuner 
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UNIVERSAL TV SERVICE KIT 


HIGHSTONE 


FINE way to 
well-known days 
should have tood 
uddenly to di 

you need is back in the 


in a customer’s living 
10 traffic lights remov 


ervice kit (see 


ly a a me; 


with hing 
cord 
powered in 
nirror 
Gooseneck desk lamp 
I case) 
Each of the I is pl 


either a 7-, 8- or 9-pin socket 


1de of 


juired. Sockets are mounted 

if 14-inch plywood attached t 

ase by machine crew 
typewritten identificatior 

to the ply wood opposite e:% 

et. A similar tag 1 

each tube, stating ty 

yrice. These tags end the juinting 
ften connected with double-checl 
type numbers. They also eliminate 
inhappy mixups between stock an 
tomer’s tubes. 

The metal box permanently bolted to 
the suitcase carries tools such as screw 
drivers, pliers and wrenches. The covet 
f the box serves as a mounting foi 
both pin straighteners and pullers, the 
pullers being attached by 1-inch-wid 
strips of black elastic. Fuses and cheat- 
er cord fit into a gap left between the 
Load-Chek and tool box. A small praye1 
rug does double duty as wadding to hold 
fuses, Load-Chek, etc., firmly in place 

The 75 tube types I carry in my serv- 
ice kit (a certain number are duplicat 
ed for obvious reasons) meet almost 
every demand in my area. A smaller 
stock of more uncommon tubes is kept 
in a separate container in my car. 

Compared to my kit, the conventional 
tube caddy is as outmoded as an oxcart, 
merely from the standpoint of inventory 
alone. The entire tube stock can be 
checked by raising the lid of the kit and 
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filling empty tube socket 
lots quicker than te 
paper cartons, one by 
inventory sheet. 
Moreover, the po 
ting cheater cord, tool 
ers and the like is 
zero. Each has its 
the kit; with a littl 
item can be checked at 
‘Front” is : impe 
business as cklish and 
man-shop 
heavily here 
lined up in 
far more 
tion than doe 
f 


ol dog-eared pa} 


nary caddy. Similarly, 
technician no longe 
untidy 4 

ibe he 
from a 
when he ce: 

roan auxili 
pullers, ete 
instantly what 

isly well-organi:z 
help but bolster 
most important 
obvious to mention 
technician who makes 
himself automatically in 
ciency and his earning 

I went through quite a fe 
blundering around in dark 
hind ailing TV sets with 
before I finally hit upor 
idea of carrying a desk lam 
Mine is the flexible gooseneck 
tached to the outside of my ki 
sized battery clips. Bringing 
along promptly created t 
(with TV set plugged into one 
a wall receptacle and my lamp 
other half, where do we heat 
tube tester, please?). I got around 
one by making myself a “‘double- 
receptacle (four plug recepti 
all) attached a 10-foot 
cord, 

The desk lamp and doubl 
extension oufit not only have enough 
utility value to repay their cost quickly 
but, also like the kit itself, can add 
much to the one-man operator’s pre- 
cious “front.” And I must say at this 
point that the service technician who 
doesn’t know what “front” means 01 
is dubious of its value is never going 
to get to first base until and if he 
undergoes a change of mind. Many and 
many a clever lad has been starved 
out of radio repairing because he f d 
didn’t keep his shoes shined and his Lilly sat vering Junior 
car polished or showed up too often playing foot iCD6G when 
on the job needing a shave. TV servic- yne returns 1 ( tomer’s home 
ing is no different; in fact, the demands with methir been left be 
are even more exacting. You can take hind on tl END 


e-d iple 
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Hickock 655XC col- 
generator. 





or bar 





ULATOR ALIGNMENT 





Fig. 1—Standard NTSC signal: above, 


brightness 





signal; 


below, 


color 


bar. 
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! i TI 
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bars a hown in | 
I th blue and 


off, a red bar will 
of the color tube 
reducing the scre¢ 
the control grid 
sets a Jumper wire 
grid to ground, thre 


the 


resistor, will do 
cathode is usually 
only the red bar, 

plus > we have a Cl 
demodulator and the 


Let’ examine 
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Diagram shows how R~— \¥ 


Diagram shows how color mix- 
ing produces green, yellow, 
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ue color bars. 
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Fig. 5—Diagram shows how B~ Y 
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brightness signals 
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and 
blue bar. 


ignals (Fig. 3) Indiv 


signals on the 2 


two 
are not correct, the red 
of the tube will shovw 
such as uneven shading 
or even red in regior 
black. (See Fig 

The’ brightness 
usually troublefree 


6-b.) 


correct, Thi leave 
R Y to be 
is not 
changed by 
or saturation 
ceiver. Its 
the hue 
Before 


balance ha to be set 


seen 
varying 
control 
phase can 
control, 
alignment the 
and background contre 
picture adjusted for ; 
and-white picture (free 
ing). This 1 
the set to a 


white transmis 


aone a 
local stati 
ion). Ad 
ness control for a high-l 
Adjust the red, blue and 
neutral | 
Then 


control 


controls for 
and white 
brightnes 
picture and \ 
background 
low-level gray 


green 


These adjustment 
ed several ti 
aecreasing 
controls prod 
picture with 
detailed monochrome 
manufacturer’s alls 
should be fol 

The color-locking circuit 


to be operating 


nment 


iowed.,. 


normally. 
should be adju ted according 
facturer’s 
uing. 


instructions | 


Now, we can proceed with 
ment: The and blue 
cut off. A standard NTS¢ 
signal is fed into the receiv 
video through the 
rf through the antenna 
frequency. A red bar sh 
on the face of the 
red bar has irregularitie 
the following controls sh« 
justed: hue, saturation or color 
intensity and contrast. The 
control is usually set to near maximum 
The red and green guns should be cut 
off and the short jumper for the blue 
gun removed. Now a should 
be visible. If it shows irregularities 
uneven shading (Fig. 7-b), adjust t 
quadrature transformer for a lid 
blue bar (Fig. 7-a). 

The quadrature transformer is a 
phase-shift unit that drives the B Y 
demodulator grid with the CW 
generated by the 3.58-me oscil- 
lator in the TV receiver. The adjust 
ment is made usually, with a powdered- 
iron slug. This transformer may not 
be labeled as such but can be located 
by tracing back from the B Y de- 
modulator grid, wiring 
gram. 

Alignment 


vreen 
second 
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colo! 


color 


contrast 


blue bar 


ol 
1 
ne 


signa 
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using a dia- 


is now complete on most 
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sadjustment. 


correct 
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sequent e 
B Xe 
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th a color 
time, 
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or a 40-m«¢ | Die | ometime 
nneé not in the the rece t it dire: able cant 
! f ver. The Receive manuf not y n Lets wh te 
cer withir nie il! iT Niels i \ i icita ( 
ing the é t be W , n the } 
é ctior \ grounded when cI : yI ¢ oO! I 
‘ t f nce oupling wa tion, er disturbe 
, . . no! test capacitance ol i 
ead. Th ture were no  Horizontal-output check point womstion dekate 
nger separate the fine-tuning In case of trouble ir rizontal hould always u 
nul be readjusted ( itor circu né é b tance probe in 
nen the setting of th ntrast con- ipplied to the hor t tput tube, dures of this kit 
trol wv hence no sweep deflect high volt Drive volta te 
By applyir , é gnal to a age is developed. Whet lrive volt zontal output tube 
floating tube shield er the mixer tubs age is present at the f the hori have to be obtair 
ind app ! ‘ it the audio- zontal output tube quick letermined or from an aux! 
input circuit, the era ound-channel by checking with a scope if isu cases an obsolescet 
*( field t Co ally the first test to be 1 l¢ not have satisfact 





vonse for TV troubleshooting work 
available in the shop. The sawtooth 
Itage from the horizontal deflecting 
plates of such a scope is more than 
imple to drive the grid of a horizontal 
itput tube; in most cases, a dropping 
esistor will be required to avoid over 
lriving. The horizontal sweep control 
f the scope should be adjusted, oO; 

se, to provide a drive voltage with 
i frequency of approximately 15,750 


] 
vele 


Lengthy B-plus check 

Trouble in the sweep circuit is some- 
times caused by low B-plus voltage. 
This fault may be missed by the tech 
iclan if he merely makes a quick 
heck of this voltage soon after the 
is turned on. It is better prac- 
“ave a voltmeter connected to 
line while other trouble- 
done. By thus monitoring 

B-plu voltage, the operato? 

ime observe that there 


dropoff as the receiver vy 


ing the horizontal oscillator to 
} 
] 


suddenly as a critical voltage 
passed 

Weak selenium rectifiers and rectifie 
leaky filter and leaky 


ipacitors that apply positive volt: 


tibhe 


» the grids of power output tube 
mmon causes of ich troub 
e situation will 
ision—an elec 
iss capacitor | 
receiver is fir 
‘quently develop 
il ‘sistance. 
igh it s common practice to 
bridge suspected electrolytic 
with another mils init, 
a doubtful procedure. The 
effective when the | 
has a high internal re 
However, when the capacitor 
as is more often the case), the 
technique increases the effec 
ipacitance but does not red 
effective shunt resistance. Wher 
ctive shunt resistance is relati . 
ww, the technician may fail to detect 
iny appreciable change in circuit per 
mance and falsely conclude that the 
iulty capacitor 1s actually in good 


ondition 


TV signal level during tests 
Voltage measurements on a ] 
ha may be made with or without 
rV signal present. Before work is 
started the receiver service data should 
” consulted to determine the cond! 
tions of measurement as various manu- 
facture) are not consistent in this 
‘gard. When the data calls for a sig- 
il to be present, a fairly strong si 


nal, which would be regarded as nor- 
nal, should be used. A weak or a very 
strong signal requires resetting of the 
ize threshold control and in turn will 
hange the voltages at the syne sepa- 
rator and syne clipper in many re- 
eivers. Likewise, the peak-to-peak sig- 


nal reaching the phase detector may be 
hanged, causing the technician mis- 
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takenly to conclude that t: 
ent because the measure: 
not agree with the publi 
Sometimes a pattern 
be used to facilitate vol 
ments—in areas where 
signal may not be availab 
only for limited interval 
generator supplies horiz 
tical syne pulses with tl 
simple generator which 
tern voltages ‘only does ni 
syne circuits normally 
ured voltages will not 
cases with the voltages de 
syne pulses are present 
which provide syne pulse 
a pattern signal are 
expensive than simple 
ators, but the additi 


justified. 


Use the right voltmeter 

When making de an 
voltage measurements ir 
ceiver circuits, the technic 
use the same type of 
well as the specified ope 
tions—as wa used 
service data. 

will be 

a 20,000-ohm 
than a vtvm. The distinct 
siderable importance beca 
circuits are loaded ap] 
20,000-ohms-per-volt 
indicate le voltage 
tion than when an el 


used 


T' dx is loe 
approaching a_ perio¢ 


sunspot activity and t 


already becoming apparé 
of stations new to ey 
TV dx observer Pro 

ing months of this 

next year will conti 

cant increase 

observers may 

even hoped for 

Observers will remember that 
interesting phenomena occurred 
the latter period of the last 
maximum. Television had hardly 
then. Stations were few 
trated in small areas of 
Their power was low by 
ards and their program 
limited. 

Receivers and listeners 
only a handful by 1956 sta 
the receivers of that day we 
insensitive. These factors coml 


make TV dx observation a hit-and-mi 


proposition in which the mi 
have far outnumbered the hits 


Even under such conditions, 
observers gathered much valuable 


so valuable that our 
reports were studied eage t : 
dozen groups, including two 
Government bureaus and at 
university. 

These reports were possibl 
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erate n ne ime time 
the increase é educe the 
response t ’ e entering from the 
tuner o} rece e circuit The am- 
' fier 1} ner feedback in 
creases be ' rit point When 
eveneratior tion occurs in a 
['V receiver, the 1 rectangular 

" oT ‘ (Fig i) breaks 
a VI nt a ) torted vVavetorm 
having ne ? very high v tage 





Fig. 1-a—Normal if response curve is 
almost rectangular; b, curve resulting 
from regeneration in the if circuits. 
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Fig. 2— Horizontal hold 


control circuit in 
Admiral 19G1 


series chassis. 


n leading elites 
mearing, buzz 

poor syne, weak 
The pattern 
with the 
tude of the osci 
troubles send the 
into front-end, v 


circuits. Thus, 


the if amplifier a 
wave shape with a 
detector load re 
In many case 
in be 


( spotted by 





cl 


changes in the ove 


offending stage wi 


lue to hand capac 


noticeable variation 


form. 

Where the ha 
does not 
the if strip 
frequency detector 


of the vid 


give cor 


witl 


output 
move toward the 
the probe 
When the _ non 
reached, the high 
load will 


to the 


detector 
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se to eactl cre 
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In some cases the t 


caused by two if 
proximately the 
first 


align the 


step In corres 





ever possible, f 


instructions to a 


someone before you ¢ 


In checking ca 
if amplifiers check 
for missing tube 


spaced cir¢ 


filter 
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or open ayc 


entire if 
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( ency 
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heck 
check 
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then 
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Mont 
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positions of 






gynment 1 






adding a few inche 






circuit to produce 







common it 





Some rece 






e between the ir 






minals at the 













nch of chassis cat? 
voltage drop ron I 
In receive1 v he 
trol varies the bia ! 
and a partially ne t 
checked by turnir 
varying: bias alter 
response. At low | 
response becomes 
ringing Thi cor t 
cured by realignment 






Ghosts produced by ringing in the if 


ary in intensity and spacing when the 
tuning Is varied. Those produced 
video amplifier ringing do not. This 
i n important clue to the service 
echnician trying to locate the trouble. 
The ringing frequency is usually the 
difference between the video if and the 
point at which the response is peaked 
Since this difference can be varied by 
turning the fine-tuning control, observe 
the vertical wedge of a test attern on 
a receiver having this trouble. Th 
beat will 
blur and will travel up and down as the 
fine tuning is varied. This is an ex- 
cellent check against the video ampli- 
her where peaking often occurs. Here, 
of course, the peakir g cannot be varied 
by the fine tuning. 


be visible on the weaye as a 


In fringe areas some technicians peak 
the esponse for additional gain. In 
some cases the overall response may be 
reduced to as low as 1 me. Surprisingly, 


the picture is still acceptable. How- 
ever this peaking often causes ringing, 
in which case the response will have t¢ 


be broadened somewhat and the g: 
reduced. Where bias is controlled 
the contrast control, the owner may 
instructed to increase bias when ring- 
ing’ occurs, 


Horizontal jitter 
I have an Admiral 19G1 in the shop 


with a pretty bad case of ho zontal 
jitter. With the manufacturer’ SCT Ve 
ice notes I made a thoro tah check of all 
voltages and waveforme in the hoo 70N- 
tal oscillator control and oscillator 
fs. T he oltages are perfect ¢ 
vg sricd sigvral ik ? »rmal 
sting the horizontal circuits 
th ngs worse. When con ple 
istment, I had te make CO 
settings to mprove stah ty. 
components check OR, and it ap- 

s that the trouble is in the adiuste 

I would appreciate it f you can 
give me some alternate proce dure in 
aligning the horizontal circuits.—G. R., 
Elm ra, N. , $2 

The Admiral service notes for ad- 
justing the horizontal circuits of the 
l%-series chassis have proven highly 
accurate. However, the adjustment of 
the horizontal lock, frequency and lock 
range trimmer is sometimes very 
critical. Most likely your technique is 
not at fault. 

Some of these chassis left the factory 
with the horizontal hold control wired 
in reverse—the 68,000-ohm resistor 
(Fig. 2) should be connected to the top 
(B-plus end) of the 50,000-ohm poten- 
tiometer and the lead from R247 (usu- 
ally blue) to the low end of the same 
control. 

If the horizontal oscillator goes fur- 
ther out of syne when following the 
adjustment given in the service notes, 
either rewire the control or turn it 
clockwise when the instructions call for 
a counterclockwise turn. When the 
control is properly wired, maximum 
voltage is measured on the oscillator 
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control tube when the | 
is turned completely to 


Sound if oscillation 

The compla nt was d 
A check revealed that 
plifier was in good sha 
trouble was a sort of be 
T he u aveshape 
tremely dist 
help. In fact, 
the limiter and dise 
hash in the picture. 
and pr fire could no 
gether. Through rout 
could not come up u th the 

The set is marked AM¢ 
do not have a / wmformart 
would appreciate any 
can give.—L. M., Tampc 

The model number you 
partment-store brand and 
to the Olympic 752 model 
toms you describe are ty} 
lation in the sound if 
you have made routine che 
alignment without succe 
ing will stop the oscillation 
alignment. 

Ground the 150-ohm cat 
of the 6AU6 sound if ampli 
to the cente ! shield of its 
of to its present terminal 
Also, connect a .0015 
(ceramic) between pin 7 (cat 
the socket center shield 
carefully check the alignme 
sound if circuits, sound trap 
discriminator. 


High-voltage rectifier 


I have had two callbacks « a Crosley 
411-4 chassis with ope 12 ’ 


1] 
ments. I assume that what is 


ing is that excessive vo 


applied to the filament. 


ing a filament resistor to ¢ 
voltage, but this creates 


of arcing. This set has n 


of 
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Watch for the 
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On Sale July 26 


Read these 
interesting articles— 


THE LABORATORY 
GOLDEN EAR 
By Joseph Marshall, Jr. 


development! 


REGENERATOR 
By Edwin Bohr 


works! 





RADIO-ELECTRONICS 


Uitimate amplifier of the Golden 
series—Marshall's own ever-evolving equip- 
ment caught at an auspicious stage of its 


Ear 


TRANSISTOR SHORTWAVE 


A shortwave transistor radio that really 
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‘Trends 
TV 


in 


New 


N the January issue we discussed 
recent design innovations that we 
felt were well engineered and could 

universally accepted 
transformer and cascode 
study of recent TV 
not stand- 


become as as 
flyback 
further 


designs 


the 
tuner. A 
sets shows that 
ing still. One change seems to be in 
the direction that compensates for if 
circuit detuning by Miller effect, which 
changes with if bias. 

Miller effect usually causes a change 
in the input capacitance of a tube as 
the grid bias varies. In TV receivers 
the if circuits are tuned by a combina- 
tion of stray and tube capacitances. 
When age is applied to a tube the 
change in capacitance detunes the cir- 
cuit and alters its response. This effect 
is often counteracted by using an un- 
bypassed cathode resistor in the ampli- 


are 


fier, producing degeneration and _ re- 
ducing stage gain. 
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Fig. 1—Diagram of the video if and detector stages in the Du Mont 
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t sets, Du Mont 
Miller effect 


In some of their recen 
and Capehart have 


1 j 
uUseUd 





to alter the if response to peak the 
video carrier (accentuate the lower 
video frequencies) and attenuate the 
higher frequencies. In other words, the 
if amplifier automatic aligns itself 
for broad-band operation on strong 
signals and narrows the bandwidth 
when the signals are weak. The re- 
duced bandwidth minimizes snow on 
weak signals. 
Du Mont RA-340 

Fig. 1 is the circuit of the video if 
amplifier in the RA-340 and similar 
Du Mont chassis. The amplifier is tuned 
so a normal signal produces an age 
bias of about 3 volts. Fig. 2-a is the 
response curve. When signal strength 
drops, the input capacitance of the 
second if amplifier stage increases and 
detunes its input circuit so the overall 
3CB6 6CB6 ; 
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video if section of the Capehart CX-38S 


Fig. 3—Schematic diagram of 





some may be untversally adopted 





Fig. 2—Weak signal causes video and 
sound if carriers to rise on curve 
bandpass is like that n in ] 


Capehart walking if 
the ¢ 
variable 


Fig. 3 is apel 
cult 
manufacture: 
its similarity to Fig 
c in Fig. 4 show the ge in 

if response as the bias change De 
ing with a_ reductior ! | 
confined to the second 

to 42.9 me, the low or 

the curve. Decreasing 

stage lower in frequer r} 

the gain at 42.5 
in the picture. A furth« 
to slightly increase the 
hett 


whose 
calls “wall 
1 ( ' 


m¢ 


me and provide 
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t ( rve a is the era respor 
n ev i aligned; Is tne espolr 
i similar if circuit without wall 


Definition control 
The Conrac Fleetwood 
definition 


TV sets have 


manual control 


that permits the viewer to alter the 
response of the video if circuit for the 
most pleasing effect. The control is a 
small variable capacitor § acr« the 


of the second 
Rotating it 


econdaary video 1 
counterclo 


and 


picture; rotatir 


former. 





video carrier 


produces 
iz it in the 
ypposite direction softens the picture. 





The manufacturer recommends set 
ting the control while observing the 
white area immediately to th right 
f a black object. Rotating the control 


produces a_ white 


smear; clockwise rotation produces a 


iy smear. Normally, optimum view- 





Fig. 4—Bandpass curve variations 
with changes in the bias voltage. 
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Fig. 5—The definition control is 
connected across the if secondary. 
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Fig. 6—Diagram shows variations in Magnavox output stage circuitry. 
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TELEVISION 


is obtained with the t tere 


produce a slight wl 


Series-connected if's 


In many sets, the load 


by an if amplifier varie lv a 
the set is tuned from a ea hanne 
to a very strong one l 

the load on the powel 

enough to affect the set 


adversely. For example 





6CB6’s in parallel acr 
supply will draw about 3! } Voltag 
tuned to a weak channel t} , 
little or no age voltage; total rrent 
drops to about 6 ma on 
Figs. 1 and 3 illu 
amplifiers with the first ! econd ‘ ea 
tages in series across the } \ ply . 
The Du Mont if strip (Fig. 1) iw , RB 


a maximum cathode current tr ] ma I tl 
for the first 


two stage oO! 1 Wwe 





ignal. A strong. sign | 
cathode current to 3 ma. Thus, pla 
the two 1f stages In serle naive tne 
total cathode current and minimize V ¢ type 
the changes in the powe1 y drair \ t CTI 
with different signal leve CM ( ure 

As the age voltage is a ed t tl t t stag 
first stage, its internal re tance it \ nF 
creases. Thi raises the voltage n it 
plate and on the cathode of the second 
stage. The grid of the secon tage 
supplied with a fixed bia o the it 
creased cathode voltage ha the ame 
effect as an equal negative pe 
on its grid. Selenium sy } t 

(Tt t 

Width sleeve 

A number of Zenith TV sets mad 
in the last year or so have ised a \ >A 
width control consisting of a metal 
sleeve around the neck of the picture i 


tube. Now, after several years, Bendix 
has returned to this sy 
T19 and T20 chassis. 


tem 1n its 


Bendix first used 











it in the T5 chassis. Emerson and 
several other manufacturers are now >: 
using this device in some models. ; 
ae a FROM ‘ol 4 
The sleeve type width control is an -+—y = + 
insulated cylinder of aluminum 01 $i ; 
copper foil wrapped around the neck [ 7 Mads 
of the tube and slipped between it and ’ > 
r a oa Ss if 
the yoke. The amount of sleeve unde: S ‘ 
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THAT TV TAPE RECORDER 
The new TV tape recorder announced last month 
(RADIO-ELECTRONICS, June, looks much 
like an Ampex sound recorder, except for w ider tape 





page 5) 


and more controls. Tape speed is 15 ips, recording 64 


minutes of program on a 14-inch reel. The 4-me band- 
width is made possible by recording across the tape. 
Four rotating heads, so mounted on a drum that one 
video as 
drawing. Sound is 
a single track in the ordinary way. Engi- 
neers in charge of its development say the system is 
inherently capable of better than present 
film methods, gradation from black to white 
(the photographers’ “gray scale” 
though not entirely so in photographic film. 


is always in contact with the tape, record the 
shown in exaggerated form in the 


recorded on 


recording 
since the 
) is uniform in magnetic 
recording, 


TV SCOOTER 


below, this TV 


Mobile like the 
simplify and speed operations at the Pioneer Bank & Trust Co., 


locomotive-mounted camera helps 
Shreve- 
port, La. The bank has two branches three or four miles from the 
main building. Records are kept at headquarters, where the TV scooter 
is mounted on tracks in front of files in the bookkeeping department. 
\ dispatcher seated in the scooter, directed by 


before the They are 


intercom, places files 
transmitted to monitors in 
tellers’ counter tops or in offices. The equipment, designed and installed 
by Dage Television Division, is expected to more than pay for itself 
and the coaxial telephone cables between bank branches in 5 years. 


or records camera. 


YOU CAN BUY 
A SOLAR RADIO 


Several sun-powered radios 
have constructed ex- 
This one is on 
the market, and can be 
bought by anyone who de- 
sires to pay 


been 
perimentally. 


considerably 
more than the price of the 
radio for the solar power 
pack shown beside it. Others 
to be content with the auxiliary flashlight cells, 
which operate it in what was called normal fashion in the 
pre-solar days. 


will have 


The round discs used in the experimental 
Admiral receiver shown on this page last February have 
been ort into segments to use the more efficiently. 
The pack is priced at $185 as compared with a price of 
$59.95 for the radio with a pack of 6 flashlight cells, which 
in the absence of sun power will run it for 1,000 hours. 


space 
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TV TRACK WATCHER 


a train is a closed-circuit TV installa- 
crack Jet Rocket of 
on a Capehart 


This “front window” in | 
tion made by IT&T engineers on the 
the Rock Island Line 


track 


Passengers ire ewiing 


receiver the ahead on the Chicago-Peoria run as sent 


over coax cable from a Farnsworth TV camera in the cab. 
Catering to the instincts of that large oup who want to see 
where they are going, railroad men be lieve the device may 


surpass even the dome car as a means of luring travelers back 


to railroad transportation. 
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filters, fil er and 
RELY everything that can be 
written about crossovers for feed- 
ing loudspeakers has been written 
if the number of articles that 
have appeared is any criterion. While 
probably every aspect of this subject 
has been covered at one time or an- 
other, I have been besieged recently 
with a number of questions about this 
intriguing subject. This suggests that 
for many persons crossovers are still 
considerably vague 
When one considers their historical 
development, and some of the confusing 
things that have been said about cross- 
overs, this is perhaps not surprising. 
Rather than launching into another 
theoretical article that may well leave 
many readers as confused as they were 
previously, I propose to tackle a dozen 
or so of the more common questions 
asked 
1. What s the best pos tion for a 
CTOSS8OVE?) network followimg @ single 
power amplifier and feeding the two 
or three loudsneake) ntended to cover 
the freq tency band yr follou ing a@ pre- 
amplifier and feeding into separate 
power amp nei to? each ouds pe aker q 
Obviously the cheapest arrangement 
is to put the crossover following a sin- 
gle power amplifier feeding the loud- 
speakers. This will save the cost of ad- 
ditional power amplifiers, as against 
l saving in the other 





a possible 
arrangement due to the crossover fol- 
lowing the preamplifier not having to 
handle power. There will not be too 
much difference between the cost of a 
intended to follow a_ pre- 
amplifier and one intended to handle 


crossovel! 
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hat hene- 


power. Thus, we must 


fits we obtain by placing it ahead @& 
the output power amplifi as com- 
pared with using a single power ampli- 
fier feeding the whole range of loud- 
speakers through a « ve! 

One advantage is that the preamp 
output position permits each output of 
the crossover to be re tance-loaded 
instead of feeding a loudspeaker. This 
provides accurate termination which 
some contend is not possible with loud 
speakers. It perhaps involv 1 little 
more care to insure accurate termina 
tion with loudspeakers but it is not 
by any means impossible is we shall 
see in answer to a late jue 

The next factor affecting tl deci- 
sion is intermodulatior While not 


affecting the intermodulation produced 
by the loudspeakers, a single amplifie) 
may produce more distortion than sev- 


eral separate ones. Of the intermodula- 
tion noticeable in the output a ven- 
eral rule, a loudspeaker is much more 
likely than an amplifier, alitv for 
quality, to introduce inte odulation. 

Modern amplifie: give ery low 
intermodulation figure S would 
seem very improbable that the ove 
all intermodulation tortion could 
possibly be redauced ne three 
amplifiers of a cost comparable to a 


single one of high quality 
Finally there is a question of power 


handling capacity. In thee by sepa- 
rating the audio band into three chan- 
nels, say from 20—200 cycles, 200—2,000 
cycles and 2-20 ke, it w be possible 
to develop the full power tr igh each 


channel independently 


Assume, for simplicity, that 

power is 10 watts per sect 

the combination can pum) 

of 30 watts. Wouldn't tl be ¢ 

the same performance, thateasepossible 


uoing @ single 30-watt amplifier feed. 


ing the three channel! ond 

throuch a crossover at it t 
In theory there 

can be illustrated 

the load impedance 

into 10 ohms equ 





20 200-cycle init i 
then it will have 

quency hetween 20 
ilarly, the m — 
10 volts at some fre 
and 2,000 cycles at 


at some frequency 


ke. If these three 


composite signal are 


quency between ZI 
to} oO! ne 


20 and 200 cycle 


riding or 


mum ampillude ¢ 
trated in Fig. 1. O 





\ uN ih 


Fig. 1—Effect of adding frequenci 


component betwee! 
produce a further 
total of 30. 
Although the rn 
posite waveform i 
Teduires an amplifie: 
ie watts to amp 
tortie meea composite i 
rating @aehiem, three 
separate @Bammels ea 
needs to handle Only 1( 
the total rms power ot 
This theoret teal ary 
appear that the S@pmirate 
fier is much the beth app) 
little more thought SHGWE <1! 
rather an idealized ca and nw! 
to represent practice 
Most audio prograr terial ‘ 


tains the bulk of it energy a) tb 
200—2,000-cycle regior I ‘ sion: 


peaks due to drums and é tr 
ments producing large t 
stantaneous power! Ir 
region. But the powe 
to 20 ke is seldom n 
watt. This fact washe 
the theoretical arg 
the amount of powe1 
an rms power of 3 
two channels to or 
of 90. 

Now realize that 
assumption there is 
amplified in the 2' 
and just one frequer 
2,000-cycle region. Ir 
much more likely to be ! 
quencies from 200-2,( 
senting a chord, and 
frequency from 20 
means that handling 
10 watts in the mi 
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require a peak handling capacity of 
much more than 10 watts for this band 
while to handle 10 watts in the 
band a 10-watt amplifier would 

be adequate. 


alone, 
lowe! 
probably 

So, all in all, the pretty little argu- 
ment just put forward for three 
seem to mean 


epa- 
rate amplifiers does not 
very much. It is probably better to use 
amplifier with sufficient peak 
handling capacity for any kind of audio 
than to go to the 
expense of providing separate channels 
for each frequency band. 

2. Hou 


CYrOoSSOvVEe) 


a single 


signal encountered 


should the 


! 
have? Recomme ndations vary 


sharp a rolloff 


db per octave to 


Does the 


pos tion of the crossover be fore or atter 


from a minimum of 6 


and sometimes higher. 
power amplification have any influence 
on this 

In the earlier discussion 
about the use of 
with crossovers, the assumption seemed 
to be that all of the energy at fre- 
quencies below crossover was delivered 
unit, all of the energy at fre- 
delivered 


de cis ion? 
published 


multiple speakers 


to one 


quencies above crossover was 


to the other unit. Without so stating, 
this assumed that an ideal crossove1 
would have an infinitely sharp slope 
and that practical crossovers with a 


real rolloff slope were only an approxi- 
mation to ideal. 

For a loudspeaker to have a smooth, 
clean response throughout the entire 
band of frequencies it is to handle, it 
needs to have an approximately level 
somewhat beyond this band, 
otherwise it will introduce unnatural 
effects in the vicinity of crossover. If 
the loudspeaker fulfills this requirement 
it should be capable of handling a 
diminishing amount of energy beyond 
the crossover point. 


response 


The high-frequency unit will be 
limited as to its low rolloff frequency 
by the excursion through which the 
voice-coil assembly can move. When it 
attempts to handle frequencies lower 
than rolloff at full power, the excur- 
sion would be too great and the unit 
would run into distortion or injure 
itself. However, if the excursion is 


limited to the maximum available, no 
damage will be done if it travels 
through this allowable distance at fre- 
quencies lower than rolloff. 

As the excursion necessary to pro- 
duce a given air pressure on the dia- 
phragm is inversely proportional to 
frequency, a 6-db rolloff will take care 
of this below-crossover frequency if 
the excursion is within limits at the 
crossover frequency. 

The limitation of the low-frequency 
unit running up into higher frequen- 
cies is usually due to the mass of the 
diaphragm being incapable of follow- 
ing the higher-frequency driving force. 
A good loudspeaker does not suddenly 
cease to reproduce above a certain fre- 
quency but has a rolloff of about 6 db 
per octave above this particular point. 
Use of a crossover that has a further 
6-db-per-octave rolloff should be safe. 

Some other questions to be discussed 
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later, such as phasing a1 ichieving 
an overall flat 


it is very often advantages 


response, Wl now that 





crossover with a rolloff of 1 r 24d 
per octave. But these que ! are 
concerned with the acoustica bina 
tion of the energy from tl ferent 
units rather than with the electrical 
performance of the system. 

In answer to the part of the question 
about whether placing tl) ( ove} 
ahead of the power amplifier or fol- 
lowing it affects the decision: Theo- 
retically, at least, there is no diff 
ence because the overall performances 
will depend upon the shape of the over- 
all response curves in the various chan- 
nels, ve gardle ss of how these ¢ 
are achieved. This means that if proper 
care is paid to termination so that the 
ideal responses are realized, whicheve 
method is used, there is no difference. 
In practice it is a little easier to be 


sure of correct termination when it 
takes the form of resistances instead 
of loudspeakers. This favors a cross- 
over following the preamplifier and 


preceding separate power amplifiers fon 


each channel. 

3. Another q testion related to the 
sharpness of rolloff concerns the repro- 
duction of transients: Doe a crossove 
make the system ring on tra ents 

Any low-pass filter with a ro 
sharper than 12 db per octave 
capable of causing ringing on transient 


below its rolloff frequency. 

Does this apply to crossove type file 
does the that 
high-pass tilte) allowing the } ghe ) 
through on another 


this ringing so it is no 


ters or fact there is a 
freque neies to get 
channel “fill in” 
longer apparent? 

Actually, this is a 
advantage inherent in any 
system. If the overlapping has 
correctly taken care of in design, the 
overall energy response is level through 
out the frequency spectrum. This will 
be shown more in detail in answer to 
later questions. But, although the re- 
sponse is level, the overall system has 
a definite phase response through the 
crossover frequencies. 

A 6-db-per-octave crossover produces 
a phase change through crossover that 
reaches an ultimate of 90° (Fig. 2). 
A 12-db-per-octave system reaches an 
ultimate of 180°, an 18-db-per-octave 
system reaches 270°, 24 db per octave 
360° and so on. More than two-thirds 


theoretical dis- 
crossovel 


been 
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FREQ AS FRACTION OR MULTIPLE FCR 


Fig. 2— Diagram shows progressive 
phase delays inherent in the constant- 
resistance type crossovers using differ- 
ent numbers of elements for steepness. 
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quency; in the other’ it rises to infinity 
(Fig. 3). In either case a 
circuit is not terminated by 
traordinary impedance but by a con- 
stant resistance (under ideal condi- 
tions) and so the theoretical constant-k 
attenuation response usually published 
does not hold. 

The m-derivation consists of taking 
some elements of the constant-k type 
and modifying them by a specific fac- 
tor which is designated “‘m” and then 
adjusting the remaining elements of 
the network so that as a result of these 
various changes’ the 
impedance remains the same. On this 
basis, an m-derived filter at its simplest 
looks like one of the configurations 
shown in Fig. 4. The effect of using 
appropriate values in these configura- 


(OD), $00} 
hd “| 
- | 


— a Til J 


Fig. 4—Simplest forms of complete m- 
derived section for low-pass filter. 


practical 
this ex- 


characteristic 


aaa 








tions is to make the rolloff much sharp- 
er than is otherwise possible with the 
same number of circuit elements, and 
at the same time to provide a position 
of infinite attenuation just outside the 

















passband (Fig. 5). 
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Fig. 5— Frequency characteristic of 


constant-k and m-derived filters: a, 
ideal; b, practical response. 


But this is not the kind of m-derived 
filter referred to when talking of cross- 
over networks. The m-derived filters 
used in crossover networks do not 
employ as many elements as the sim- 
plest true m-derived types. As far as 
I have been able to find, the explana- 
tion of m-derived, as applied to cross- 
over filters, lies in an empirical adjust- 
ment of the values obtained from classic 
filter theory to obtain a_ response 
acceptable in practice. Otherwise stated, 
using a simple filter with 
tained from a ection 


values ob- 
accord- 
ing to constant-k theory, the response 
wasn’t as anticipated so the 
values were adjusted by various experi- 
mental factors until a suitable response 


quarter 


good as 


was achieved. The factor by which the 
values were eventually adjusted was 
given a designation m and the filter 
called an m-derived filter. 


(I welcome a correction if 
not the true explanation.) 

The 
design 
elements 


this is 


constant-resistance 
the same configuration of 
but the values are calculated 
on the basis of producing complemen- 
tary impedances in the two arms of the 
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method of 


uses 


network, such that, when the two are 
combined, the resistance 
the input is constant. 
One advantage of this system of 
design lies in the fact that the total 
energy delivered to the combined out- 
puts is constant at all frequencies, 
hence the overall response must be fiat. 
Also, the amplifier is correctely matched 
at all frequencies by being correctly 
loaded. Finally, the phase difference 
between the energy delivered to the two 
units is constant at all frequencies so 
that, by attention to acoustical placing 
and to phasing of the connections, it 
is possible to avoid any phase 
ference patterns due to the 
energy from the two units. 
These arguments would appear to be 
conclusively in favor of constant-resist- 
ance derivation as opposed to the older 
methods. However, it appears that the 
so-called m-derived types have become 
somewhat entrenched by tradition. 


measured at 


inter- 
combined 


5. It has been said that it is not 
possible to terminate crossover filters 
correctly with loudspeake rs because 


these are not pure resistance. Can any- 


thing be done to achieve correct ter- 


mination using loudspeakers? 

The only point at which the termina- 
tion of a crossover network is critical 
is in the vicinity of its crossover fre- 
quency. If the loudspeaker produces 
components at 
well away from crossover, this will 
have no more effect than with the 
amplifier working directly into the same 
loudspeaker. So the thing 
is to that the networks 
are correctly terminated in the vicinity 
of their frequency. 

A low-frequency loudspeake1 
may show an impedance ris¢ 
resonance, although, if it is correctly 
damped acoustically by the enclosure, 
this rise will be very small. This reso- 
nant frequency of the unit is usually 


reactance frequencies 


important 
see crossover 
crossover 
unit 
near its 


3/2 172 


17? 








Fig. 6 — Constant-resistance crossover 


for 18-db-per-octave rolloff: a—com- 

plete filter design; b—low-frequency 

section modified for voice coil induc- 
tance. 





OB RESPONSE 














Fig. 7—Effect of input terminations on 
response of filter-derived crossovers. 


well below the crossove1 
which it is rolled off, so the only 
ponent of reactance likely to be 
ent at the crossover freq 
to the inductance of the v 
The unit fed by the high 
of a crossover network is almost in\ 
ably resistive at its nominal 
the inductive 
will not contribute appreciable re 
ance until a much highe1 
Thus the only important adjustment 
necessary for 
compensation for the voice-coil i 
ance of speakers fed by 
section of the 
this a network should be used 
has a series inductance element i 
output leg of the low-pass filte: 
Fig. 6 shows an 18-db constant-re« 


lency 








element of it 


frequen 


correct termunat 


crossovel 


ance crossover config itior uv} 
does this. Reactance value ire ¢ 
as fractions of working impedar 
crossover frequency. Ths ndu 
feeding the low-freque ncy init I 
be calculated on the ba f cor 
resistance, using the value how! 
inductance of the voice « } 

be measured and its value 


from the calculated \ 
inductance 
quency output 
the ideal or 
made up of the inductance of the 

coil in series with the a i l 

connected. The impedance reflecte: 
the amplifier to work into w be 


require@ I! tne 


arm 


calcu! ite 


served as a constant re tance 
6. Is the 
over network importa? 
The input terminatior the 
resistance provided by the amy 
Assuming that the « 
for the crossover i 
damping factor of the amplifie: 
the resistance provide 
amplifier would be 1.6 oh 
tion is asking whethe 
amplifier source r¢ 
10 ohms, or 16, or 
will affect the 
over unit. 
This is the significance of one of 
advantages of constant-re tance 
Jecause the impedance reflected 


mput f 


ern 


| 
16 hm and t} 


source 


sistance trom 


response of the 


the loudspeakers through the ec: é 
unit, is a 
will be 


constant re tance, 
response the ime reg 
of what 
vides as a source. 
any of the 
and is therefore an add 
why this type of filter 
According to the type f net 
changing the source impedance 
direction produces a peak in thi 


impedance the plifier 
Thi not true 


so-called n erived 


sponse of both units near cro 
frequency. In the opposite direct 
the change causes a nside 
rounded rolloff, resulting 

frequencies in the vicinity of 
over (Fig. 7). Curve A represent 
ideal condition. B and C are ‘ 
for variation of input yurce impe 


ance on either side of the ideal va 
The dashed curves show the total ene 
output resulting. TO BE CONTINUI 
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Improved 
TAPE-RECORDER AMPLIFIER 





HE original version of this circuit 12AU7 ut 
was published in the July, 1954 PLAYBACK AMPL Tot PLATBACA AMPL Ce - ee 


issue of RADIO-ELECTRONI( s. After 5879 fe i: Py 1.05 








is 
: 


more than a year’s further ex- 































, periment, several improvements have 
been made in the amplifier. The high- { \q , 
» 2K 
frequency response has been altered \ mt sa 
. T + a a 
to give balanced response from the H + sia ee ‘ T TPUT 
improved magnetic tape now in com- ! | - J | 
: | ; a 5 - ante 
mon use and the equalizing circuits of aes am2w | aaaee T 40MA 
both recording and playback amplifiers § WA — ——+— 80 — NAS 2804 
: RE > mie \» — oe 
were redesigned so that the unit can \ c a l,_| SOMA 
. ee ee ee = . - - ~>. 
be used to play any of the available 4 to 
prerecorded tapes with very little ad . 
justment of amplifier tone controls. 
Recording section 
INPUT 


1. The prerecording boost on both 
ends of the audio spectrum has been 








reduced. The small amount of bass 





boost now used serves only to compen- 
sate for losses in the head and will not 
overmodulate the tape on low notes. 
























Hy 


2. Small cathode capacitors give ad- 
ditional boost above 5,000 cycles where 
losses become really severe. The &,200- 
ohm bias resistor in the final stage is 
higher than the recommended value, but 
it enables the tube to handle high signal 
levels with less distortion. 
















Playback section tw j + 
1. The first interstage network has e 3 oe = 3 afer 
4 LOW NOISE RESISTOR 22K | 05 — 
been modified to give a playback curve + 
‘ fm 4 4 4 
reasonably close to the NARTB stand- 


ard. Actually, it is a compromise be- 
tween the different curves used by 










Schematic diagram shows circuitry of the improved tape-recorder amplifier 























various professional recorders. Prere- original amplifier, in listening test 1 to t 1 stage. This 
corded tapes play nicely with only a it is far superior. ( ate , l of shielde 
slight main amplifier treble control Other circuit improvements are: re and ¢ t aises the in 
adjustment. 1. The noise control has been re it impedance t gohi 

2. The final equalizer section now moved. Running a small amount of 3. The output nce of the pl 
gives fixed boost above 5 ke since the de through the recording head works back amplifier é wered te 
single adjustable capacitor can com- very well but, when the same head is 100,000 ol lume control 
pensate for component tolerances and used for playback, it gradually ac- adde 
individual playback-head differences. quires slight magnetization which puts 4. The 5879 t ewired a 

The complete circuit gives honest more noise back than we had at first. t e to giv ver noise leve 
overall response at 7% ips within 14% 2. The recording level control has 1 the playvt tior Sines t] 
db from 50-7,500 cycles with usable ag 7 
response from 30-9,000 cycles. The Parts for tape-recorder amplifier . re 
curves were run with a 3-mil play- 0 47 0b I~ ior ee tae Foy ection your a 
back head and the tape recorded 12 2—470,000 ohms, 3—1, |-—-2.2 megohms, 1/, watt: I— nlifier w take t gnal of o7 
db down from normal recording level. pea . ve 2—220,000, 1—270,000 ohms, I—! (1 yo! 
pone » . ohm, | watt, low-noise type; |—250, I—20,000 < 

The published curve of the original 7,000 chee, 2' watts; 1—50,000, 3—100,000 ohms he flexibilit t ircult per 
circuit was found to be misleading be- i arti nits its use t i high-impedance 
cause the high-frequency response of pe ga a Nag dey wd eat en heads with f uit chang‘ 
a magnetic recorder changes according uf, paper, 400 volts; I—20-20 uf, 450 volts, 2—25 uf, If one of t ! tended-response 
to the signal level. The revised design econ electrolytics; 1—25-280 wuf, 1—70-480 uuf, he ich ! 1 is used 
compensates for this nonlinearity and — piscellaneous: |—5879, I—6ES, 2—46SN7-GT, 1—éV6 the final playba lalizer can be 
gives extended high-frequency response GT, !—12AU7; 6—tube sockets: |—60-mh coil ct (J omitted and tl thode of the final 


W. Miller 693-T); 2—30-mh coils: |—filter choke 0 







for average program material. Al- — h 49 ma; i—3pdé switch: |—power supply, de output ecording stag inted by a singh 
though the frequency range does not of 280 yolts at 90 ma (if power supply is to be con 70—480-nyf t ipacitor in place 

structed, see di i , iginal articl , 
appear to be as good as that of the page 56: July, 194). ST ee ot the laine ur ipacitor. ENI 
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eet 





lifted 
audio devices 
This new unit 
e loudspeaker oper- 


HE power transistor has 
transistorized 
out of the toy class. 
provides genur 


many 


ition; it finds a natural application 
in intercom amplifiers. 

The power-transistorized intercom 
described operates from a single 12- 
volt de source. Its audio output is 0.6 
watt and its characteristics suit it to 


field 


low-voltage de 


pot table, 


temporary and 
battery or 


opera- 
tions where 
generator operation is a desirable fea- 
ture. 

The high audio output is provided 
by a single Sylvania type 2N102 power 
transistor. This is a small n-p-n unit 
(‘2 inch in diameter and % inch high) 
l-watt dissipation in 
air at 25°C and 5 watts when provided 
heat sink. In the intercom 
amplifier the 2N102 is operated class A. 


capable of free 


with a 


The table shows its characteristics in 
typical operation as a class-A common- 
emitter amplifier. (A pair of these 
transistors also will deliver 5 watts 


output in a push-pull class-B amplifier 
operated at a collector potential of 12 
volts de.) 


TRANSISTORIZED INTERCOM 
X WITH 0.6-WATT OUTPUT 


By RUFUS P. TURNER 


cable and 
connectors. 


View of 
battery 


The intercom 
chassis and loudspeaker. 





@* 


While 





current 


the class-A collecto 


of 150 milliamperes might appear high, 
the drain is not as severe as it seems 
since no current is drawn from the 


battery when the transmit 
receive switch in the intercom is In 
its talk (T) There is no 
standby current. In a tube type inter- 
com, at least 150 ma would be drawn 
continuously by the heater alone. A 
battery or a pair of 
connected hot-shot dry batteries will 
give extremely with the 
intermittent operation characteristic of 
an intercom. 


except 


position 


series- 


storage 


long service 


In case of sudden emergency even 
series-connected size-D flashlight cells 
or two midget 6-volt batteries (such 
as Burgess F4P1) will operate it for 
over a month on a hour-per-day 
continuous basis which much more 











CABLE CONNECTIONS 





| 
' 
™ 
| 
| [PARTS INSIDE HEAVY | 
| | DASHED LINE ARE THE | 
| [AMPLIFIERS OF FIG 24 3] 
I ees 
! a 
t 








om 
om 
on 


BE \ 
oo 
2N% 2n02 
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Fig. 1—Schematic diagram of transistor- 
ized intercom — unit produces 0.6 watt. 


than the actua han 


operation of the unit 


severe 


Fig. 1 shows the « 
a single intercom unit I 
units may be connected 


shown in Fig. 2. 
A two-st: 





commor 


fier is used. The inj 
conventional type 2) 

The output tayve \ 
power transistor V2. Both trar 
are of the n-p-n type 

their collectors must be 

Resistor networks R2—R3—R4 


R6—-R7 provide de | 
For maximum powe1 
coupling is employed bet 
stages. 

The small PM 
microp! 
and as a | 

The transmit—receive cl 
handled 
position, spring-retur 
This switch rests norma 
(L) position 
connect the output trar 
speaker. In the talk p 
connects the speaker f1 
output and Sl-a conne 
phone to the amplifier 

Two 
transformers (T1 and T2) 
T1 mate} 


impedance of the 


serves as a 
mitting 
listening. 
ove! is 





where 


inexpensive 
put transforme: 


(when used as a! ) 


input 


impedance of 
stage. Secondary tay i 
transformer are used f 
or microphone, wit 
tap and one end 

j 


primary are ‘ 
Coupling transformer 


for the stepdown imps 
tween stages. The 
this transformer 
secondary connecti 
taps | and 6. 
Output transforms r3 " 
unit designed to match the 10 
collector of the 2N102 trar tor t 


3.2-ohm voice coil. The 
transformer must be able to har 


150-ma collector current I 
Acme type T-24041, developed i1 
cooperation with the thor and 
obtainable from Acme Elect: ( 


(West Coast Division), 1375 W. Jeff 
son Blvd., Los Angeles, ¢ 

Fig. 2 shows how two inte. 
might be connected with a 


cable. Changeover switch Sl at ea 
station rests in its listen positior 
both intercom units are dead. Sect 
S1-b of, either switch, however, « 
the battery circuit to both amy 


when the switch is in its talk p 





When station A is transmitt 
speaker is switched to the 

input as a microphone; at station B 
the speaker is at the amy 

and the output from tation A 
applied to the input at station B 
Sattery voltage is applied to both u 
Thus, A talks and B listen Wi 


station B is transmitting 
set of conditions result 
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The circled numbers in Fig. 2 refer 
to terminals of the cable plug and to 
leads. No. 1 of station A is con- 
nected to No. 2 of station B, 2 to 1, 
3 to 3, 4 to 4 and 5 to 5. Additional 
stations may be connected by 
No. 1 of station A to No. 
station, 2 to 1, 3 to 3, 4 to 4 and 5 to 5. 
With this arrangement any station 
can communicate with any other. 


cable 


running 
of the new 


Fig. 3 shows a simpler and less effec- 
tive system. Nevertheless, it is entirely 
atisfactory for use over short dis- 
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VOLUME 


TALK-LISTEN (si) 








2N35 2Ni02 














tances. Here only one intereom ampli- 
fier is used and the remote installation 
(station B) consists only of a speake1 
and changeover switch. The switche 
at each station in this setup are of the TI 
double pole double-throw type When 
tation A is transmitting, speaker A A ECTOR 
becomes the microphone and speaker B \ , , 
7 n iderchassis Vie ntercor 
Is witched to the output circuit of the — ? ; ay 
amplifier When station B is tran sockets and p we 
mitting, speaker B i witched to the available. 
amplifier input to serve as the micro The changeove) witc] 
phone, while speaket A ] transferred pole two-position, sprins l no! 
to the amplifier output shorting, lever type (Cent 
In any of the installations (Fig. 2 1457). One pole and th nay 
o” 3) only one battery Is required and pail of contacts are not ‘ 
this can be installed at any of the As shown in the outlin awing in t I , one 
stations which is most convenient. the table, the 2N102 powe 
] sec a 38-inch peake1 for s1ze has a +-Inch deep 10-32 threaded 
convenience (see photos). However, a - = = ne ‘ 
P = + Parts for transistorized intercom ‘ S +} 
1- or 5-inch speaker possibly will be c - 
- ; Resistors: |—é.8, |—1i80, |—820 000 4,700 
+} r ‘ ‘ Ncrophone ' 
more effective both as a microphone I—10,000 ohms, | watt: I—10,000-ohm potentiomete 
and as a lo idspeake r. Transformers: 7 primary dia 
gram) 3 ohms, secondary hms 
i (Merit A-2900, Stancor fe t 
Mechanical construction types, or equivalent) e 12,00 
a ; ohms, secondary 32 T 
The photos show constructional de- primary impedance 1|00 y } 
oe . nn 3.2 ohms (Acme T-2404!) 
tails of one of the units. The metal : (Ac ee | 
. Miscellaneous: 3—!-uf, 200-volt, miniature. meta . 
chassis has been removed from the lized-paper capacitors: |—3-pole, 2-position. spring held three 
wooden case which houses it and the return, non-shorting, lever type switch (Centralab 
ok 1457—one section not used—or eq ale 2N35 
Speaker. F n-p-n junction § transistor I—2N102 n-p-n nctio 10) ) ¢ 
A type P-406-AB Jones plug is con- transistor; 2—3-screw terminal blocks: 2 ated " seks 
" . bindin osts; |—aluminum chassis pr tely 
nected to each end of the cable to mate 10 - a ; ohas 3 Prag tte Meg = Was ( 
with the sockets. One terminal of each speaker, 3.2 ohms; |—2-screw terminal block 2 
a a = ba cia at — volt battery; |—cable socket, (Cinch-Jones S-406-AB 
plug and so ket is not u ed nce a or equivalent); I—length of 5-conductor cable t 
five-wire cable is used but five-contact = 
STATION A STATION 8 
a » NTA r 
/ “\ a ~ 
a co a ne eee ee 2 e 
» noes OPERATION * } 
ae OE - Sebastain’ 
ye —— It E 
ee ml +O + tt ls o-meocee > —— T Gikiwod € 
Ska IN UT} Sic T i-a N wax 
——o}-O—-9= = o+- ——{})—----- 2 ees —!—» > 
—9 ot \ eee j \ R 
ee aE — I . 
acta prare = 
j ‘ \ > | 
ae en § ee Qa ~~ or 
- \ 1 2 
| Pl*~ NOT US! \ 
4 | Sh T \ 
v + X 
4|+---4}- +) — - - - --)_——________ — - 
Fig. 2—Diagram shows a typical two-station intercom installation. 
es STATION A STATION B I 
: oop [, SINGLE : " ! 
GLE = = — I, 
— 127—7° Tet ad {2}------+41)}——, Sika 
——— : —+ +< . aye ——nd § } -_-—-—-<- 43} ee -_ —_— 1 
ee 7 - 
/ - + = 7 
a pe oe EF be — 4 y = 
ry t ——_©- - ----@—____ 
4 NOT USEPA 5 L - > 
| a >! < 
e ay. oO a < 
wo _ = e wz 
| Ld si- 
C4] +—____/ 5) ee <(§)— a 
= _ i2V + ; 
ecg Mechanical detail ind table of oper- 


Fig. 3—Schematic of an economy two-station, short-distance installation. 
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ating character Sylvania 2N102. 
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FOR Bcoees Soe Bee wom ONLY 


Marant= audto consolette; 


Fraxt May S yin pr ony Diva 


By MONITOR 


ERHAPS I’m not the one to measured either by trument or ear, But with top-not 
review the Marantz consolette except its unprecedented smoothness vides exactly the 





ybjectively—perhaps it just hap- and freedom from any aberration. For to get the most 
pens to suit my particular tastes trat matter, many people may be dis- ness control, for ex 
idices—but it has pleased me appointed in the first few minutes of rossover; excep 
pletely that I can offer no adverse use—neither the ba I treble boosts most of its ba 
m. or cuts produce any violent results. region of the fir 
W thout imputing to myself any Indeed, when used with speaker sys- _ it is most needed 
qualification for membership in the tems whose response or th ends i fundamenta of 
this is a control unit for the real limited, the controls n have to be than the harmor 
ynnoisseur who owns the best obtain- turned all the way to pr e a cont ichieve 
speakers, amplifiers and record notable result, and it 1 be bor but usu 
layback component There is nothing with such systems t« é ntrol unit of definitior ! 
ng ibout t performance as wit! harper, more f te effect Marantz mat 
pas 4 A 
~ 4 r + “ » a 4 > < » 4 -— < > -¢< > 
g m i Q . ° 
r y 2 | 4 e 
I + 
f 3 
+ e ~<+—o 
" + < I 
4 ‘ a + + 
x + > 
+» * * . 
Prin L4 4 
a = | ? ee 
L. 





- ~> 
b 
< 
4 
WA 
, 


pane a"ava%y 











a P - . Fig. 1— Schematic of the Marantz 
o +t audio consolette—preamp-equalizer. 
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Left, the Frazier- The Marantz a nsolette—separate 








uralness by helping to bring the funda- 








any evidence to the ear that they are 
there. There are no clic} 
if properly installed to a } p ar 


turntable reasonably free of the 


May Symphony-Diva. powel s shown at left 


mental of the low bas ip without is no hum. The powe} 
muddying them with overboosted mid- separate case, 
ba and harmonic The consolette is pric 
The ba boost and cut is hinged at top of control units, but those 
i> cycles and over most of it afford it, who possess other « mer 
its effect is also below 100 cycle of comparably fine quality and |} 
imilar virtues. The treble turn ove} tne taste and experience to appreciate 
at 2,500 cycles, rather than 1.000 o1 its fine performance, will have no re 
500. A a result most of the boost on grets about the cost. 
cut occur in the high-high range . ° 
around 10 ke, which again is where jt PT@zier-May Symphony-Diva 
most needed. Thus, when necessary, Messrs. Frazier and May have 
the high highs can be boosted without been afraid to investigate new mean 
also boosting the distortion, record for achieving fine speaker performan 
cratch, ete., whose most annoying com In the past 2 years they have beer 
ponents center around 3,000 cycles. developing an interesting and very 
Personally, I seldom need any trebl different series of enclosures in which 
boost I find more records which need one side of the speaker work int 
a judicious rolloff to reduce overcutting 360° radial slot about 1 inch wide, and 
distortion and few clea enough to the other into a folded horn which 
tand much boost even at 10 ke. The the larger models, works in turn int 
rolloff on the Marantz is extremely a room corner. There is no point sources 
effective and smooth. But again its except for the tweeter covering thi 
effects are likely not to be appreciated top two octaves or so since both the 


at first hearing—even in the most 
extreme position, only the high-highs 
are cut off. 


The phono equalizer has independent 


bass and treble equalization and these 
exact. 


turnovers (Fig. 1), 


are most There are six bass 


including flat, and 


slot and the horn radiate in a plane, 
as it were. 

I have been using the higher-priced 
combination consisting of the Symphony 
woofer and the Diva for mid and hig! 
frequencies. They form a very compact 
combination in a corner, being about 





ix treble rolloff including’ flat. They 42 inches high, 22 inche wide and 
will take care of practically every protruding about 21 inch int ¢ 
recording curve used and very smoothly room from the apex of the corner. 
too. The source witch takes care of The combination belong in the 

six inputs, including a mike, a low-level category of speaker systems and pi 
magnetic cartridge with a 47,000-ohm — sesses some points of superiority ove 


input and a medium-level one with a 
30,000-ohm voltage dividing input. 

In addition there are high-level inputs 
for tuner, tape and TV and a spare 
for crystal phono cartridge. The latest 
model also has a slide switch to permit 
monitoring either the input or the out- 


most others. The most notable char 
acteristic is the high amount of pre 
ence ol pseudo-stereoph nic elrect 
achieved by using the radial slots—the 
typical hole-in-the-wall effect 
The music seems to Spread tnro igh the 


absent. 


room or is heard as if through a very 


put of three-head tape recorders. The large door. In this respect the system ew 
output is from a cathode follower. is just about the equal of my own the nse 
Smoothness is the word for the oper- vertical bank of four loudspeakers in \ 


ating characteristics. Not only are the 
effects achieved smoothly, but the knobs, 
switches, etc., operate without betraying 
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a wall, which also has a very wide 
radiation pattern. The difference is 


largely in the tweeter performance. 





TEST INSTRUMENTS 


A Stabilized Dot 





lop-chassis 


layout of components. » 
O adjust convergence rapidly on a 
color telev n receiver a white 
aot generator 1 needed. It should 
be able t produce small and 
sharply defined dots without ringing 
smeatl De onnected to the receive) 
with a minimum of cables and adjust 
ments; provide dots locked in sync 


both horizontal and vertical—and free 


es due to slight ac leakage or 





within the receiver 

The unit (block diagram, page 54) 
also contains chrominance oscillator 
that provides color bars for checking 
the color circuits in a receiver. The 
theory and application of the chroma 
oscillator principle are thoroughly cov- 
ered in “Rainbow Generator” (January, 
1955) and “Chroma Signal Generator” 


(January, 1956), and will not be dis- 





cussed 

This dot generator feeds directly into 
the antenna terminals of a TV set 
through its 300-ohm_ output lead. 


Though the unit tunes to channels 2 
through 5 only, it is unnecessary to 
select an unused channel if the external 
antenna is removed from the receiver. 





i ne venerator it riable 
being fixed at approximately 2,000 
microvolts. The dots can be sharpened 
with the fine-tuning cont: n the set 
I it preferable t e the ec} 
tuning on the generat I 





the dot pattern turn the 
ness down—in most cas¢ ill the way 
The contrast will probably have to be 
lowered to darken the background suf 
ficiently (Fig. 1). When the brightne 
and contrast are adva ed i cro 
hatch pattern is visible (Fig. 2). 

\ stable 4 
(14 * 15,750) produces 14 vertical rows 
or bars. Two occur during retrace time 
and thereby reduce the number of vis- 
ible rows to 12 


oscillator 


provided ot} 
not obscured by excessive widt 
row pulses, sharpened by L2 ( 

are taken from the cathode of Vl-a and 
fed to inverter V2-b 
taken from the cathode 
the horizontal blocking illator Vi1-b 
at 15,750 cycles. Negative pulses from 
the plate of V2-b are fed to the cathode 
f coincidence amplifier modulator 
V4-a. Pulses from the plate of hori- 





V2-b, syne 


Fig. 1— Pattern of 
white dots as seen 
on a black-and- 
white television set. 


. 


* 


Fig. 2— Increasing 
the brightness 
makes the cross- 
hatch pattern visi- 
ble. 
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Generator 





zontal blocking 
tnrougn clipper 
grid of sync amy 

The 60-cycl 
power transforms 
to a square wave 
neon bulb. The 
tiated to form sl} 
fed to V6. Buff ! \ 
V6-b are biased te I 
amplify only the 
of these pulses. Tw 
to isolate multivibrat 

V8 is an asymet 
producing relatively 1 
pulses for vertical f I 
tion. This tube t 
pulses from V6 
syne is positively 
frequency. This } 
ing weaving of vert ‘ 
on the TV screen 
able hum leakage 
sections. The output Vs 
through a clippe. 
amplifier modulat 
horizontal pulse from \ 
voltage of V4-b rise ent 






















JULY, 1986 





























| ae 
v212AT7 > 


BUF FER- INVERTER 






CHROMA OSC 
V212AT7 
I2AT7 


COINCIDENCE AMPL 


v4-a ! 
2 














Fig. 3—Schematie diagram of the stabilized dot generator 


a certain limited value, with the appli- 
cation of either a horizontal or vertical 
negative pulse to the grid, modulating 
the rf oscillator (V3) accordingly 
Multivibrator V7 operates at 600 
cycles or some other multiple of 60, 
depending on the number of horizontal 
rows desired. This tube is also trig 
gered by a pulse from one section of 


V6. Since this multivibrator being 


triggered by a pulse occurring at a 
much slower rate than the natural free- 
running speed, the spacing between the 
triggered pulse and the preceding one 
may be greatly reduced. This is of no 
importance, as it occurs at the bottom 
of the raster; therefore the row spacing 


from top to bottom is regular and not 
affected. The result is horizontal dot 
rows which are locked to the line fre- 
quency and rock-steady. Output of this 
tube is fed to the coincidence amplifier 
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grid (V4-a), pulse tips being clamped 
by diode D1. 

Coincidence amplifier V4-a is nor- 
mally biased considerably beyond cut- 
off so that plate current does not flow 
except during the simultaneous appli 
cation of a negative 220.5-kc pulse te 
the cathode and a positive 600-cycle 
pulse to the grid. The resulting current 
flow (Fig. 4) causes a negative pulse on 
the plate which is used to modulate the 
rf oscillator plate downward when pro- 
ducing a white dot at that instant in 
the receiver. In actual practice ther 
is a slight current flow in the coinci 
dence amplifier when either one of the 
two pulses is applied. This explains why 
bars as well as dots can be seen with 
increased brightness on the receive1 

Several types of modulated oscillators 
were tried but the one used proved best, 
especially with regard to modulation 


Fig. 4—Com- 
posite wave- 
form on plates 
of V4 during 
normal dot 
generation. 


Fig. 5—Wave- 
form at junc- 
tion of Cl and 
R1 when the 
horizontal 
syne lock is 
correctly 
adjusted to a 
14:1 ratio. 
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TEST INSTRUMENTS 
combination covering the correct fre- should be taken to i ite t coils ——— 
quency could be used. A crystal would L5 and L6 from thi reen 1S , P | 
be still more desirable, provided one components of V3 to kee the output : vA 
could be obtained with 500 cycles of as low as possible when tl volt aay, 
the frequency. Preliminary adjustment age is at zero. It was found tl ild i . 
of tl scillate in be made with the best be done by nie I L4 nG Y sa ; > 
aid of a frequency meter or by listen its associated ¢ 01 I t 2 [ 
ing to harmonics on the broadcast band. age and filament A ed t . "a a mo | 
Final adjustment of this oscillator is minimize unwanted radiation further. ' l . 
made, when the generator i om Plate coupling coil I ! t f tw t ] 
pleted, by coupling the generator to a turns of hookup wir neh in diame — oe ——_. r - , 
set receiving a normal TV picture and ter; L6 is also two turns with the cer 7 ‘ | 
tuning the generato. ist near enough ter tap grounded to balance tl t 7 | 
to the received ignal to cause inter- put and reduce elect it pickuy Phe es : J l J 
ference bars—probably diagonal. The coupling between L5 and L6 is adjusted , t 
220.5-ke oscillator is then adjusted until to give an output f approximately ! - zs | 
the bars are vertical and steady (or 2,000 microvolts—about %-inch spacing. N 6 12s [ | ° 
st moving from side to side slowly). Capacitor C3 should be placed as near INE WAVE CLIF > Y >| 
Speed control R2 for the 15,750-cycle L5 as possible and with short leads to : sans seat | L : j 
oscillator is brought out the front panel ground. . 
1s a screwdriver adjustment. The lock- When viewing the dots on a black- eck diagram of the stabilized d 
agar’ ; ‘ : generator shows layout of ta 
in range of this control is narrow, but and-white receiver, close examination 
stable once set. By connecting an oscil- may reveal that the scanning lines visible, particularly 
loscope to the junction of Rl and Cl within each dot have a tendency to type tube 
we can observe both the 220.5-kec and crawl up or down. This is because there Should you want tft 
15,750-cycle pulse When there are 14 is no lock between 60 « and the characteristic and ¢ 
of the small pulses for each one of the 220.5-ke oscillator. Therefore, the exact appearance of good 
larger ones, it is adjusted correctly harmonic relationship doesn’t always panel interlace « 
(Fig. 5). However, you may find it exist. However, this is in no way objec- This consists of a sn 
simpler to adjust tl ontrol while tionable and is mentioned a an tor (approximately 
watchir the dot or bar pattern on a explanation of this phenomenon only grounded, stator conne 
screen of a TV set On color receivers this not noticeable ke oscillator plate (pin ¢ 
The speed cont? for the vertical since the scanning-line structure is not oscillator should be ad 
sync pulse (R4) was brought out the rect frequency with tl 
front as a screwdriver adjustment closed. Adjustment of 
However, this was not necessary due Parts for dot generator effective but not 
to the ve ry wide locK-In range of this Resistors: !|—!00 220 330 2,700 3,300 ommend that the I 


ei ae gis: ee 1—3,900, 1—4,700, 1—10,000, 2—15,000, '|—22,000, 2 } ‘ 
multivibrat« easily adjusted by 27000. 139.000 | 6—47.000 : (V2-a) 1 : 











connecting the ope to pin 1 of V6. 100,000, 2—150,000, 2—220 270.600, 2 },963.8-ke crystal. (Av 
J a 6 ; : ac ohms, I—!, |—4.7 megohms all 22 000 : ae 
Use a 60-cycle sine-wave sweep on the 39.000, |—47.000 ohms 1 watt 7 500 chms ternational Crystal M 
scope and when the observed single 10 watts; 2—50,000, I—I megohm, potentiometers Oklahoma City, Okla 
pulse is stationary the adjustment is (linear paid—suggested cit 
. . : apacitors: |—i0. 4—25, 4—47 3 5 
correct (Fig. 6) Capac get ed . 12 Ean 4 this is done it wi f 
mica or ceram 1—125, |—S f, mica . 
The speed control of the 600-cycle uf, silver mica —250 pf, zer erat as the interlace cont: 


efficient; 2—500 pf, dis eram 4—.00 


multivibrator (R3) is also a_ front I—0.! wf, 400 volts, paper tubula 0-10-i0-I Many manufactur 














screwdriver adjustment. This changes 450 volts. electrolytic 0-25 wu } ble: i—0-25 ommending that i 
- " , ect ¥ r le - 

the number of ho tal rows as uuf 2 ene, Saree — pattern be used for cor 
1 Coils and transformers: L!, 220.5-k »nter-tapped on 
desired. slug-tuned oscillator coil (see text); L2, 500-uh rf ment. The crosshatcl 

Chroma oscillator coil L3 is adiusted choke or video peaking coil; L 8 venerator can be 1 

¢ ‘ center-tapped oscillator co ‘ 
with a Irequency meter or by listening wire on ‘/s-inch form: L4, 7 turn more uniform 1 had 
to it on a communications receiver. An hookup wire—'/,-inch diamete switch (Fig. 7) to chang 
cover correct channels: L5, 2 tu J n . 

accurate grid dip meter would do as Vg-inch form: L6, 2 turns of hookup wire on |/)-inch crosshatch (Fig. &) 
well Front panel control C2 (color form, spaced '/2-inch from L5; L7, filament choke, 20 

I. l panel “ . eh farr c ‘ “a 

2% turns of No. 26 wire on '/s-inch m: I—power trans 

bar lock) must be able to vary the fre- former, 480 volts ct at 50 ma, 6.3 volts at 2.5 amps 
quency a minimum of 32 ke either above (Merit P-3147 or equivalent); |—horizontal blocking 

} li tl l \ f oscillator transformer (Stancor A-81!10 or equivalent) 
or below 1e color subcarrier “e nev 3 

) U ok ip¢ca 1eT requency Miscellaneous: 3—!2AT7, 3—I2AU7, |—6AL5, 6AKS5, " 


of 3.58 me. For greater accuracy and 6X4, I—0A2; 6—9-pin, 4—7-pin miniature sockets; |— 
ase of “pees » onwela NE-51 and socket; |—l-ampere fuse and holder; 2— 
ease of it could be crystal- gicdes iN64 or IN34, or equivalent 5-foot length 
controlled as described in the January, of 300-ohm lead and clip; I—line cord; |—spst, I— 
1956, issue of RADIO-ELECTRONICS. dpdt switch; I—chassis, approximately 3 x 5 x 10 + 
In constructing the rf oscillator, care 


operatior - 





inches; |—cabinet; pilot-light assemblies 7 : 
Fig. 7—Improving crosshatch pattern 








Fig. 6—Wave- 
form on Pin I 
of V5 when 
“\ vertical syne 
lock is correctly 
set. Scope uses 
a 60-cycle sine- 
wave sweep. 
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Fig. 8—Cross- 
hatch pattern 
obtained by 
opening switch 
S1 in Fig. 7. 
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INCE the advent of automatic 
assembly of radio and TV chas- 
sis, methods for automatic test- 
ing’ and circuit cher king have 


the electronics 
that 10 


investigated 
industry. 


been by 
Techniques 
were impractical novelties 
used by every manufacturer to 
keep his production costs down to those 
of his competitor. 

At least half a automatic cir- 
cuit checkers now in common 
throughout the industry, each with its 
particular appeal and advantage. This 
article describes the circuits and opera- 
tion of one of the latest, the Robotester, 
manufactured by Lavoie 

The Robotester is essentially a resist- 
ance-measuring instrument, capable of 
measuring de the range 
of from 1 megohms 
determining whether’ the 
under test is within the 
specified. The instrument 
any 2 points out of a maximum of 240, 
in any order, and may be plugged into 
the tube sockets of a chassis to check 
resistance or continuity any 
2 pins on the chassis. 


years 
ago are 


today 


dozen 


are use 


Laboratories. 


resistance in 
ohm to 10 and 
resistance 
tolerance 


select 


can 


between 


Programmed by tape 

This unit differs from its competitors 
in that it is programmed by a punched 
paper tape (Fig. 1). The tape tells the 
instrument what points to select, what 


resistance to find between them, what 
tolerance (57, 10° or 20°) is permis- 
sible and whether the passing limit 


* Engineer, Lavoie Laboratories, Morganville, 


JULY, 


1956 
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TEST INSTRUMENTS 


a 
2 


) | \ S| | \ 
_. STEP 4 
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r ponte | boot 

~ SOCKET 239 | sockeT 22 
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’ 
( ( j SHADED AREAS A 
\ QPUNCHED OUT 
= 1 
i ¥ 
i 4 { 
) | 8 a ' 
(t a ai 4 
—_— - = — 
STOP 
Tester with covers removed. Point- I \ section of 
selector steppers are at rear, resistance showing the 
selectors at front-center and “to” and ethod of punching 
“from” banks under covers along right im material 
and left sides. 
should be less-than, plus-or-minus, o1 he t 
more-than. The paper tape may be he 
punched by a simple hand punch some- 
what resembling a desk stapler, by any- é I e) 
one capable of operating a typewrite! ct t 
on the hunt-and-peck system. The aver e-e! é 
age tape for a 16-tube chass would B ( ( 
require about 90 minutes to punch out. 
About 4% hours would be required to I ( 
prepare the program for the tape, t energize 
working from the schematic diagram one of f é These 
of the chassis to be checked. At the Ly nh 
present time, the instrument has not ir r ‘ ‘ 
found application in the independent ig ( 
servicing field, but as more set manu- I 
facturers begin to use them or prodauc- e I 
tion lines, prepunched tapes may be- othe 
come available. ent I é 
A binary code is used to punch in connect have 
the numerical information in the point make-be 
and socket selection areas, the resist- tio! I I 
ance significant figures and the decimal oO} é é t he 
place. The tape is read by a row of I I e rm 
grounded brushes, which contact coppe. are } I thre 
strips beneath the tape when a hole _ tl I le 
appears in it. Fig. 1 shows the signif- a 115-v ct 
icance of the punching code. The areas the I ely 
shown shaded are punched out. A tape ( 
may be used tens of thousands of times. ‘ I 
The Robotester contains 63 tele phone ma i 
type armature relays, four &-bank, 20- é 
position steppers and one Ledex rotary = de 
relay, but the functions performed  « é 
break down into relatively simple cir- St 
cuits. The Led xX 1S geal connected to i 
the sprocket wheel that pulls the tape lay t uj} é c 
through the brush assembly, one step Ste et 
at a time. Starting from the first row gul of the é é 
of the tape (four rows are used pe} é W het ¢ each 
test), the 12 brushes read the holes in é j I DY he 








TEST INSTRUMENTS 


vration of one or more of the three 
relays (or none, if no zero is 
added), the tolerance selected by 
yperation of a relay to vary the gain 
f the bridge amplifier (described later) 
the limit selected by blocking either 
vv neither of the “under-reject” or 
‘over-reject” relays. At the conclusion 
f the test at step 4, the 115-volt bus 
is momentarily interrupted and the 
relays all drop out to wait for a new 


‘zeros” 


to be 


ind 


sequence, 
In setting up a point (either “to” or 


“from’’) 6 of the 8 banks on 2 of the 
stepping relays are used, each bank 
having 20 contacts. The total of indi- 


vidual contacts is therefore 240. Each 
ontact 1s connected to a pin on one of 


the 24 10-pin sockets on the rear of the 
These sockets receive the 
under test. (The 
with 


cables 
sockets 
No. 11 


3y causing the steppers to 


chassis 
from the et 
actually have 11 contacts, 
grounded.) 
move to a certain position, like a rotary 
switch, and then one of 
the banks, we can select any of the 240 
The two banks on 


connecting to 


ontacts. remaining 





sach stepper are used to light the front- 
panel indicators and operate position- 
ing circuits that stop the relay at the 
desired point The second point (to) 


and go to the 
possible 
the 


? 
ircults are i1dentical 


socket contacts, so it is 


both 


same 
circults connected to 


hav e 








is completed, removing voltage 
from the stepper coil. Since 8 of these 
rotors are mechanically ganged to the 
stepper, the pin-selector 
pulled around with the 
rotor. The rotor may stop ir 


circuit 


rotors are 
positioning 


either the 


first or second half of the 20-step 
sequence, depending upon the position 
of the “add-1” relay This relay is 


circuit. 

socket-selecting circuit is shown 
The “to” 
mirror images 
Fig. 
connections 


part of the socket-selecting 
The 

in simplified form in Fig. 3 

and “from” 

of each other and are wired as in 

5-a. Fig. 3-b the 


circults are 


shows 


between pins on two connector sockets 
and one wafer of one of the “to” 
steppers. These same connector pins 


similar wafer in the “from” 
circuit. This circuit is re} 
boxes in Fig. o-a. 


By energizing or d 


£2o to a 


resented by 


izing 
tain of the relays, any socket 


from 0 to 23 may be selected. Steps of 
supplied by the “add-1”’ 


ener¢ cer- 


number 


one are relay 


in the pin-selector circult The circuit 
is somewhat asymmetrical because the 
full binary range is not used. Normally, 
a 5-step binary code permits 32 num 


bers to be selected, wherea nere only 


The pin-selector relays 
but 
The 
a1 ial volt- 


When the path is 


24 are needed. 
do not 

_= —e 
only relay 


socket 


signal information, 


carry 





opera 


-selector relay 














same point. (This is not a usable condi- ages to the bridge. 
yn, of course.) By the same token, set up, the informatio from 
heck can be made from any point the unknown through the patchcord to 
» any other point, in any order. a socket on the Robotester; from the 
Fig 2 show the circuit that posi- socket to a stator contact na stepper 
n the stepper in the “to” and from the corresponding rotor through 
from” circuits to select one of the the socket selector relays to the brid 
240 pins on the 24 cable connectors. Step 3 sets up the thre enif 
By sir the various figures of the resistance As can be 
lay is complete and een from Fig. 4, the tar bank 
! move until that consists of 60. pr tore 
' 
>) 5 
} 2 
- q ¢ 4 
b ra 
-— Ly 4 8 
—_o——_ } 
of 7 ey fom 
ett v <t LD TO pp 
tit <re—"1  f Ky - 
+444 + To} + 
O—— | _ 
4 = J ¥ 7 4 b 
ty to d ” 
Seeecesa= a i i bead _ 
TT TTITIT SO La, i ! HEAVY LINES SHOW TYPICAL PATH 
xo? “9 i 
Jit titi a 








Fig. 2—Position-selector circuit of two 

steppers. Other steppers use the same 

circuit. The remaining seven wafers for 

pin selection and front-panel indicator 
lights are not shown. 
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V0 BRIDGE —— J 
a 


3-a 





Simplified socket-selector 


arranged in series banks, witl 
ing contacts across the The 
group to the left in the 


has a low-resistance st 


tors of 100, 200, 400 ar Xi 
The middle-bank low 

set for 10, 20, 40 and & I 
right string is 1, 2, 4 ar . 
opening or closing the 

these resistors, any 


999 ohms may be had, and by the 
of only 12 relays. Now: t 
are five such strings m« 


the other, brought out 
terminals. By selecting 
terminals with a_ bank 
step 4, we may move the 


since the strings differ 


a factor of 10. Once tl 

have pulled in, they ar 
their holding contact TI 
three figures are set 
represent 1.70 megohn } 
even 470 ohms. If all the 
closed, 0 ohms i set ul H 


bridge will balance 


not 
In step 4, f 


one of the 





strings is selected by 

of the three “zero 

the unknown resistance R 
the steppers, and star 
R., selected by the r 


have been connected 

circuit, Fig. 5. Since ¢ | 
applied across the br 

level exists acro tne 


resistor. The voltage 


on the balance of the | é Wt 
and R, are equal, 
acro R \ mere 


betweer the two point 


(about 20 eps). ren 


20-ohm resistor 


The other 


much 


contact 


first is broken. If a I 
tial exi the oO 
armature ! i pu 

level. If unknown re 
than standard R,, the 


than 3 volts and 
if more than the star 
will be more than 


This pulse, or lach 


bridge is balanced, 


of the { t 


rst amplifier 


type 5915 1 used witt 
and grid 3 used a 
4 
664 
4as a) 


fi r 
°o 
Bag a ~ 
[— °o 
° 
2813 | o- 
J é 
9 
9 
ar ° 99 
587 | 
0 821 | 
mal 


circuit. Boxes represent circuit at b 
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Fig. 4—Circuit selects standard resistances used in bridge measurements 








Fig. 5—Diagrams of the equivalent and simplified basic bridge circuit. 




















arrangement provide extremely Ow to de-energize one of the reje \ f I 
grid current. Remember that only 1 the pulse amplitude exces the | 
microampere of grid current acro condition of the 6AU8’s. If the pulse 
possibly 10 megohms could represent large, the 6AU8 will cut off each time tior t I t 
10 volts. The pulse is amplified an it is applied and the relay in its plate wl 
applied to the second amplifier with a circuit will fall out at each pulse hi 
variable grid resistance. By changing relays are connected to both an 
this grid resistance in three steps, the light on the front panel and ! 1 é I f 
gain of the amplifier may be changed, reject circuit that prevents the tape ! é 
so that a 5%, 10% or 20 pulse will from stepping along to the next test In 1 i t ‘ 
each be represented by the same voltage The operator is thereby warned of a afte 
at the grid of the 6AU6 The grid defect in the electronik equipment being 
resistance 1 elected by relay n the tested 
tolerance circuit. If a limit is selected to 1 
The positive or negative pul t fron value helou the pecined re tar 
the second stage is routed to one of the pass, the hold—reject circuit i DLOC KE 
hold—reject relay through the 6AL5 on the “under” relay and the tape w I 
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Fig. 6—Simplified bridge amplifier. 
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Unit features sine-wave, 


Glin wave, negative-pulse, 


.. 
POsStlTOOsp i: ¢ and 
iat tooth output f 


at 12 pak frequen 1s 


NE factor 


fulness of audio generators Is 


impairing the use- 
that they are limited to sine 
models provide 
these are 


waves. Some 


4 square-wave output but 
useful for only a limited range of appli- 
cations. pulse-oper- 
ated and cannot be satisfactorily tested 
with an ordinary gener- 
itor. The waveform generator described 


Many circuits are 


or calibrated 


in this article is designed to overcome 
these limitations. 
Using four tubes, plus rectifier, it 


provides sine-wave, square-wave, nega- 
tive-pulse, positive-] and sawtooth 
any of 12 different spot fre- 
quencies ranging from 20—15,000 cycles. 
These 60 waveform-frequency combina- 
tions give the instrument a versatility 
far beyond that of conventional audio 
generators. 

The sine-wave output of the instru- 
ment is Wien-bridge 
circuit consists of a 
with both negative 
ind positive feedback. The negative 
feedback, from the plate of V1-b to 
the cathode of Vl-a is made through 
1 resistive network and is therefore 
independent of frequency. The positive 
feedback, from the plate of V1-b to 
the grid of Vi-a, is through an R-C 
network and is therefore a function of 


yulse 


output at 


pl ovided by a 
This 
amplifie1 


oscillator 


two-stage 


* Northwestern Vocational Institute, Minne- 


spolis, Minn, 


58 
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feedback is 


The 


frequency. positive 
maximum at a frequency determined 
by the values of R and C. At this fre- 
quency, the positive exceeds the 
tive feedback and the circuit oscillates. 


nega- 


The frequency of oscillation can be 
calculated from 
1 
f = 
27 RC 
where R and C are the values of the 
resistor and capacitor in either of the 
two equivalued R-C combinations in 


the positive feedback network. 


The four basic frequencies of the 
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Panel 


Underchassis 








oscillator are 20, 50, 100 ar 


selected by switching different pa 
resistors into the positive feedback 
work. The odd-valued resistors req 


can be obtained either by serie 
parallel combinations of standard-\ 
components or by measu! 

of resistors of the « 


value and selecting those whicl 
closely approach the desired va 
A three-position switch provide 
tiples of 10 and 100 of the fou 
frequencies. This switch changes 


capacitors in the positive feedback 
work. The capacitors in the 100 
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TEST INSTRUMENTS 


nevativ tnt? 


6SN7-GT 6AC7 6SJ7_ 1/26SN7-GT Thus, t e 4 
r i Sf SHAPE AW i \ WAV ; : ’ , - " 

















Schematic diagram of the waveform generator using a Wien-bridge oscillator. 
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capi I t 
crease | 1 
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ar of t ‘ ted ir 
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ode f tl edancs 

nt } nut 
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Parts for waveform gene rator 








Resistors for oscillator 2—79,600, 2 
159,000, 2—398 watt tvaleus ottatenel 

47000. 2 

330 » meg 

we 5 00 nms 

6AC7 5Y3-GT atte. blanetae Pe ts a 

ete a ss i ; 
Layout of the top-chassis components. ee oh oe - ee 
600 ae 8 2 4 4 + tr lyti 
n are made unequal to compensate sequently, the positive alternation of wd rigid eesti est hei : 

' : . . : Miscellaneous t ‘ f tion 2 
yx the input capacitance of the tube. the sine-wave input causes grid-current pole. I—5-posit witck ait 
A 7-watt Mazda lamp is used as the flow. The resulting IR drop across the — switch (on 5,000-ohm 5 er transformer, 600 
ithode resistor of the first tube in 1-megohm resistor in series with the amps. |—filter chok Se wooed 

Wien-bridge circuit. This bulb, by grid is of such polarity that it cancels _ pilot lamp; |—7-watt M p; 2—6SN7 

stabilizing the output amplitude, as- the positive alternation of the input. In fs ae ° . “eat 
ires a good waveshape at all fre- effect, the grid and cathode of the tube 
iencies. Should the signal amplitude act as a diode and the waveform at thé In a £ 
crease, the resistance of the bulb also grid is a half-wave pattern composed of trouble t enera 
nereases. The resulting degeneration negative alternations. These alterna- tor i 
yunteracts the increase in signal. tions are of sufficient amplitude to drive eam-dotting a t e wit 
The sine-wave output of the Wien- the grid beyond cutoff. The sine-wave marker ] ' 
ridge oscillator is fed to a 6AC7 input applied to this stage has its posi- tor, a test el 
squaring circuit. This tube is operated tive alternations eliminated by the diods count d 
zero bias (grounded cathode). Con- action of the grid-cathode circuit; the cuit END 
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A True Shirt-Pocket Radio 








The ultra-compact radio; 
back and front views. 
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Tranststorized converter, 
tf and detector circutts 
make senstttve, 


ultra-compact unit 


By I. QUEEN 


EDITORIAL ASSOCIATE 


EVERAL years at 

tors were first int 

predicted that they 

ally replace all tubs 
radios. Progress has 
but definite. Early “tra 
simply had _ transistor 
tacked on to crystal detect e | 
Tuner (RADIO-ELECTRONK Oct 
1955) is a high-gain erhet 
tubes in the high-frequency 
a transistor in the audio port D) 
ing the past year all-trar 
hets with 455-ke if’s hay 
on the market and several we 
played at the 1956 IRI 
neering show in New York. N 
last, experimenters and | t 
construct their personal 
radio—one that can fit int 
pocke t! This is it! 

The receiver described 
4.5 volts, supplied by 
These should last more than 600 } 
of normal use, so the 
is about 1 cent for 24 } ! I 
is very good because r tl 
sideband cutting of a trar 
fier. The entire set is housed 
parent plastic box (see photos) 
hinged cover. This is a 4 
inch box, now on sale at I I 
ware and department store 
20 cents. The set weigt 
ounces. It delivers a stron, 
its earpiece. Actually, the receive 
operate well with as 
at less than 1 ma. Perhay 
good chore for a group of 
Tested in many localitic 

different conditions, the et see 


work anywhere. Carrying it ir 
pocket, you can walk along the 
in a steel building . evel 


lar, yet pick up station 
Unlike some other “self-containe 
which may also work well | 
a 10- or 20-foot antenr 
depends entirely on its 


Two important problems ha: 
worked out—the converte 
the if amplifier. In each case the 
was completely successful, prov 
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very efficient and sensitive radio. Full capacitor 1 Lafayette part MS-270, tur: ; ’ T? 
irpiece volume is obtained without a one of the most unusual items mad No Hold 
eparate audio stage. available to experimenters in recent ing the t f t ! 
Six separate units make up thi years. Only 11/16 inches ire and f f the fine 

receiver: the antenna loop, battery con- s inch deep behind the panel, it is a wire t na 1 tur! 

trol, variable capacitor, converter—if complete two-gang capacitor with a c t, y (7 ve} 
amplifier, battery and switch. cut-plate type oscillator section and the exist ( ) Pol 
built-in trimmers. The two colum tvrene cement t ng it 

Constructing the receiver in the center of the table show the pla lin 
The first component to be mounted capacitance of the tuning sections as connects to the \ N the 

in the box is the loop antenna. It is connection is to be to t nal 

Lafayette part MS-166, slightly modi The « llator t ill tran 

fied. Remove 25 turns from the large: isto nd if trar e mounted 

winding of the loop, that is, starting DIAL ANT OSC FREQ on a r hare 

with the white lead (Fig. 1). Then tape > sid site plastic m« ring thick, 4% 

5 or cement the ends so that there will 0 211.0 101.0 535.00 inche ' 15/16 é Such a 
be no further unwinding. 10 189.4 94.8 562.35 strip i sv 1 there is 
Saw off part of the form which is 20 168.9 88.2 594.03 no difficulty ( awing. 
nearly 3% inches long—the plastic box 30 148.0 81.1 631.70 if vou mt th other 
is only 2% inches wide. Saw the form a id er — = 2 \ I y co 
. ( 

(preferably a_ little from each end) 40 838 549 816.66 | th { ection 

until its total length is about 3 inches 70 61.8 43.7 930.76 are not rrect \ hematics 

This will leave some of the form extend- 80 41.6 31.8 1093.59 I have seen ( es manu- 

ing from each side of the box for sup 90 23.9 19.7 1336.73 facture ta) ecil t terminal 

port. A hacksaw will do the job nicely. 97 13.0 11.0 1605.00 5 is the « ct tput terminal 2 

ANT 2NII208 2NII4 b, the base Input rie th W ndings 
lave beer eve f excellent 
i 7 ADDED TURN the shaft is rotated through 180 degrees rea : 
i = RL TEXT from its maximum-capacitance (plates  accordir vou 
Ved fully meshed) position. The col } will need 
30K io the extreme right shows corr¢ i long ( 
g oa ror frequencies tuned in when using an tran ; 2, your 
. ge + antenna coil with an inductance of work w he ( Thi 
‘s $a oare4 roa uh and an scene oom 4 : 221 uh. is al tant vhere com 
C4 ~ ou can use a dial calibrated like the pone! re : ik | any 
w I ce one in the photograph or you can make’ tiny! Ths é 
— ST : 4.5V . . ; , ¢ P . 
r ING 1 A your own and calibrate it in terms of no not é 
— a = is frequency or use station call signs, The if transf inted in 
~ Se (Before mounting the capacitor, you square hy le about 
. a may wish to cut the shaft to % inch 7/16 inch in t} heet elite. The 
SAR) 4 (TERMINALS TOWARD or less.) The unit is mounted on the fe the sid tt time until 
Oy OBSERVER front of the box by two tiny screws the opening i , ch for the 
gQ Us supplied with it. Now, solder the white transformer to d to place and f 
F and blue antenna leads across corre- snugly. The adiustment screw is a 
REEN DOT sponding terminals of the dual capaci- ¢essible from t lol for 

Fig. 1— Diagram of converter stage. tor. (See Fig. 1.) tha fivecnin transist bate are: bast 
The words “horizontal,” “top,” “side,” The converter ‘if amplifier is the made by drilling ¢ three small 

ete., refer to directions with the box heart of the Peceiver. The converter holes and the nd joining 

standing on end as when placed within ‘Ste 1s shown in Fig. 1 and the ampli- them with a file ket fits 

a shirt pocket. fier in Fig. 2. Actually, these circuits through. The transformer 
Holes for the loop should be only (except loop and battery control) are requires a ‘4-incl ting hole. It 

slightly larger than % inch in diameter, ™ounted together on a strip of Bakelite js held in place | terminals up- 

I drilled them with a %-inch drill, then 0” Other strong plastic. ward) by its ow: g through 

filed a little. These holes should be as The converter uses a 2N114 Raytheon the Bakelite 

near the top and front of the box as transistor for maximum gain. A type Here are some d ns for mount- 

possible. (The front is the side oppo- 2N112 may be substituted but with ing the part r} tor trans 

site the hinged cover and is farthest lower amplification. The oscillator former hole is located % inch from one 
from the person wearing it in his shirt transformer is Lafayette part MS-265 end of the Bakelit The if trans 
pocket.) To insert the loop, open the 2d requires a slight modification. The forme ure | inch apart 
box cover and push one end of the core terminal arrangement of this trans- (center-to-center ) t one being 
into one of the holes until the other former is shown in Fig. 1. % inch from the other er f the Bake- 
end can pass through the hole in the As used in this converter, the col- lite striy A sn t f the strip 
opposite side. lector winding needs 14 additional (Cont 0) 
Next mount the battery control. This 

is Lafayette part VC-32, a 1,000-ohm 2N2 03 = — K BATT CONTROL_ 

potentiometer. It requires a %-inch WN— "Tt — Ty rt pow. ey 

hole through the top of the box and _ we . 3" "3 ‘Ss " ee 3 

as far to the left as possible. This unit _————, Py: a= y . _ PHONES 

has a diameter of % inch so there is BP Se” cee te | 1a 4 | { = tool 

plenty of space for it and the loop, also. lis iT. i=2 6 x =S)\¢ 

Before mounting this control cut off ‘i T e e, — Si] Tia > r 

part of its long shaft (to less than 5/16 | 1h Hes ae ad a | | ‘Gy +t 

inch) and solder leads to its terminals T ~~ al 224g = Se ing 7 ‘2 i $ 
soldering is more difficult later. > gs ‘ 
The variable capacitor is mounted eee reer oe : — — - 


: ALL UNMARKED CAPS ARE CENTRALAB DM-I03 
just below the battery control and also - 


to the left as far as possible. This 


Fig. 2— Schematic diagram of the high-gain transistorized if strip. 
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HEATHKIT 


...World’s finest 


A} MODEL O-10 





electronic equipment 
in kit form 


"| = 
| 
MODEL M-1 


MODEL OM.-1 








MODEL OL-? HANDITESTER 
“ MM. 
wage alia MODEL V-7A 
VIVM 
A) Heathkit ETCHED CIRCUIT COLOR TV Heathkit 20,000 OHMS/VOLT 
" 
5" OSCILLOSCOPE KIT VOM KIT 

Amplifier response essentially flat (+2 db —5 db) from 5 me Requires no external power. Sensitivity is 20,000 DC 
down to 2 cps without extra switching. Sweep oscillator allows nd 5,000 ohms /v. AC Black Bakelite case—4'4 Rie 
single-cycle observation up to 500,000 cps, and will sync signals precision resistors. AC and DC ranges are a , 


] 4 s a 2 
even higher. Uses etched metal circuit boards. 0-1.5 S, 50, 150, 500, 1500, and 5000 volts 


L AM.I 
Push-pull vertical and horizontal amplifiers— oun ee Direct current ranges are 0-150 ua., 15 ma., 150 $29°° 
built in peak-to-peak calibrating source—step 5 50 a., 500 ma., and 15 a. Resistance multipliers a 
attenuated input—preformed and cabled wiring e are Xl, X 100, and X10,000. DB range from F 

harness. A professional scope ideal for color TV Shee. We 10 db to +¢ 5 db. Especially valuable in port- Be gig 
work in the lab or service shop. 1 1-tube circuit 0 the. adie applications = 
features SUP1 CRT. 


© Heathkit ETCHED CIRCUIT Heathkit HANDITESTER KIT 
V4 This compact model easily slips into tool box, glo rt 
5 OSCILLOSCOPE KIT ent, or coat pocket. Valuable as “extra” instrument rvice 
shop, and ideal for the home experimenter 


The OM-I has many big scope features, including 5", SBP1 cath- \ ; coe baggtne a : MODEL M-1} 
eT popula wi applance epairmer anc 
ode ray tube, and yet it is priced reasonably. Features etched : . la . _ rs 50 
2 electricians. Measures AC or DC voltage at 
metal circuit boards. Incorporates 3 step input attenuator— - 
: . 0-10 ), 300, 100, and 5000 volts. Direct cur- > 
phasing control—built-in peak-to-peak voltage MODEL OM.1 0-10 i 0-100 A 
rent ranges are 0-10 ma., and 0- ma. At- Sh ye 
calibrator—and push-pull vertical and hori- = pg. W 


zontal amplifiers. Vertical amplifier flat within s$49°° — black Bakelite case 
+ 3 db from 2 cps to 200 kc. Sweep circuit func- e 
tions from 20 cps to 100,000 cps. An excellent hog, wr. Heathkit ETCHED CIRCUIT VACUUM TUBE 


general purpose scope for service shop or lab. 21 Lbs. 
: VOLTMETER KIT 
© Heathkit ETCHED CIRCUIT a 


3” OSCILLOSCOPE KIT service shops, ham shacks, and in the home works 








Has many of the features of the Model OM-1, yet is smaller in board. Measures DC voltage, ACV (rms), AVC ( 
physical size for portability, and for use in the home workshop. nd rt tar AC (rms) and DC voltage rang 
Employs etched metal circuit boards. Vertical MODEL OL-! a 0, 500, and 1500 volts. Peak-to-peak MODE A 
frequency response within 3 db from 2 cps to re 4, 14, 40, 140. 400, 1400, and 4000 
200 kc. Sweep generator operates from 20 to $29°° Ohmmeter ranges provide multipliers of $24°° 
100,000 cps. The 8-tube circuit features a type * X1, X10, X100, X1000, XIOK, XIOOK, and X e 
IGP1 cathode ray tube. Measures only 914" h Shpg. Wt. l meg DB scale also provided. 11 megohm Shr we 
x 614" w.x 11%" d 14 Lbs. put pedance 7 Ibs 
Heathkit PROFESSIONAL RADIATION COUNTER KIT 
>) > Modern circuit declan for maximuun This radiation counter features ranges of 0-100, 600, 6000, and 
oy er ty and reliability 60,000 counts per 1 ite and O0-.02, .1, 1, and 10 milliroentgens 
> > he nroh 3 n > 
dy ? > Employs 900 volt Bismuth tube in beta per hour. The probe ses a 6306 Bismuth tube MODEL RC-1 
“% gamma sensitive probe The 5-tube circuit employs a 414", 200 ua. meter, 
Both visual and aural indicators for calibrated in cp: and R /hr. Also aural sig- $ 7 9° 
radiation level nal provided fro inel-mounted speaker e 
Simple to build from the instructions supplied, Shpg. Wt 
even for a beginner 8 Lbs. 
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ETCHED CIRCUIT RF PROBES FOR SCOPE 


No. 309-C. $3.50 
Shpg. Wt. 1 Lb. 




















Ee . —_ 
Use with any I1 = 
megohm VTVM for RF = 
measurements up to LOW CAPACITY 
250 mc with 410% 
: ; No. 342. $3.50 
Heathkit accuracy. Employs Shes. wt. 1 Lb 


etched circuit. 


PROBE KITS i\ Low capacity probe 


prevents circuit loading 
Features variable 


30,000 VOLT D.C. capacitor for correct 
sto = impedance matching 
=, GH VOLTAGE Ratio of attenuation 
No. 336. $4.50 can be controlled 
Shpg. Wt. 2 Lbs. \ 
Use to measure high DC \ 
ETCHED CIRCUIT be with A : MODEL S-3 
ecision multiplier \ ; 
apr resistor mounted inside ELECTRONIC SWITCH KIT 
. No. 338-C. $5.50 plastic probe. Multiplication 
Shpg. Wt. 2 Lbs. factor of 100 on Heathkit SCOPE DEMODULATOR 
Use to read peak- 11-megohm VTVM. | No. 337-C. $3.50 
to-peak voltages on Shpg. Wt. 1 Lb. 
DC scale of 11-megohm This probe functions like 
VTVM. Read direct detector to pass only 
on VTVM scales from PROBES modulation of signal, 
5 ke to § mc. FOR VIVM and not signal itself. 


Applied voltage limits are 
30 volts rms, and 500 VDC 










Heathkit ELECTRONIC SWITCH KIT 






This instrument allows simultaneous oscilloscope observation of two input MODEL PS-3 
signals by producing both signals, alternately, at its output. All-electronic VARIABLE VOLTAGE 
circuit provides 4 switching rates, selected by panel switch. REGULAT 


Provides gain for input signals, and features frequency response MODEL S-3 
of +1 db 0-100 kc. Employs seven miniature tubes. Sync output $2195 
provided to control scope sweep. Functions at signal levels as . 

low as 0.1 volt. 


POWER SUPPLY KIT 





Shpg. Wt. 8 Lb 


Heathkit ee ann POWER SUPPLY KIT 


This power supply provides regulated DC output that can be manually con- 














trolled from Oto 500 volts. Supplies up to 130 ma at 200 VDC, MODEL IT-1 
and up to 10 ma at 450 VDC. Large panel meter monitors MODEL PS-3 ISOLATION 
output voltage or current. Supplies filament voltage at 6.3 volts $3550 TRANSFORMER KIT 
AC (4 amperes). Filament and B+ circuits isolated from . 


ground. Ideal lab power supply for use in experimental work. Shpg. Wt. 17 Lbs 


Heathkit ISOLATION TRANSFORMER KIT 


Provides isolation between the power line and equipment under test. No direct 
connection between primary and secondary. Keeps chassis of 

AC-DC sets “‘cold.”” Fused in the primary circuit. Also pro- MODEL IT-1 
vides manual voltage control from 90 volts to 130 volts for $]165° 
test purposes. Rated at 100 volt-amperes continuously. Panel . 
meter monitors output voltage 














Shpg. Wt. 9 Lbs 


Heathkit DIRECT READING CAPACITY METER KIT 


This unique instrument indicates capacity in mmf, or mfd, di- 

me “es tin pene . MODEL CM-1 
rectly on a 444" 50 ua. meter. Ranges are 0 to 100 mmf, 0-1000 

mmf, 0-.01 mfd, and 0-.1 mfd. Residual capacity less than | $2950 
mmf. Scales are linear. Instrument not susceptible to hand ° 
capacity effects. Will measure even small value trimmers or Shpg. Wt. 
variable air capacitors. 7 Lbs. 


Heathkit VIBRATOR TESTER KIT 


Checks condition of vibrators under operating conditions. MODEL VT-1 
Tests 6-volt vibrators only. Use in conjunction with BE-4 bat- 

tery eliminator, or similar variable power source. Indicates $]45° 
vibrator quality on large “‘good-bad”’ scale. Tests both inter- Shpg. Wt. 

rupter and self-rectifier types. 5 different sockets. 6 Lbs. 





MODEL CM-1 
CAPACITY 
METER KIT 













































Photographers ! Heathkit ENLARGER TIMER KIT 


Use to time photographic enlarger. ““Time"’ dial allows settings of 
from 5 to 60 seconds. Will also control safe-light ‘“‘on’’ when en- 
larger is “off.” Enlarger and safelight plug into recepticals on front 
panel. Handles up to 350 watts. Ideal device to MODEL ET-1 
free operator for other operations, and very $1150 
simple to build. Compact plastic case. ; : 






MODEL VT-1 
VIBRATOR TESTER KIT 





Shpg. Wt. 
3 Lbs. 


HEATH COMPAN Y 4 scb:cicry of 00cy:trom. nc BENTON HARBOR 20, MICH. 





JULY, 1956 63 





t — Heathkit TV SWEEP GENERATOR KIT 


All-electronic sweep circuit eliminates mechanical hum and vibration. | 
tures improved linearit effective AGC—flat output—0 to 40 1 
Covers all frequencies for black and white or color TV work, as we 
High output for alignn t of tuners, IF strips, boosters, etc : 
Fundamental output from 4 to 220 me in four bands. Has MODEL TS-4 
crystal oscillator (4.5 me and multiples thereof), and vari- $4950 
able marker covering 19 to 60 mc—up to 180 mc on har- ° 
monics. Provision for external marker. Effective two-way 

blanking 


1] PM 





MODEL TS-4 


TV SWEEP GENERATOR KIT Heathkit LABORATORY GENERATOR KIT 
This signal generator covers from 100 ke to 30 mc on fundam 


& \ bands. 400 cycle modulation variable from 0 to 50%. RF output t 


100,000 microvolts. Meter reads RF output of percentage mopeL LG-1 


of modulation. Fixed step and variable output attenuation $3950 
o 


Voltage regulation, double copper-plated shielding for sta- 
bility, and other “‘extras.”’ Provision for external modulation. Shoo. Ws 


Output impedance 50 ohms 16 Lbs 


Heathkit 
MODEL LG-1 LINEARITY PATTERN GENERATOR KIT 


LABORATORY GENERATOR KIT Supplies information for white dots, cross-hatch pattern, horiz 
pattern, or vertical bar pattern. Use for adjustment of vertical and hor 


linearity, picture size, aspect ratio, and focus. Dot patternis mopet tp-2 


. a must for color convergence adjustments. Clip merely con- 
nects to antenna terminals of TV set. Panel provision for ex- $2950 
ternal sync if desired. Covers channels 2 to 13. 5 to 6 vert Shoe. Wi 
bars and 4 to 5 hor. bars 7 Lb 


instruments Heathkit SIGNAL GENERATOR KIT 





This tried and proven generator covers 160 kc to 110 mc on f 
CONTAIN HIGH QUALITY five bands, and calibrated harmonics extend to 220 mc. Very DEL 
COMPONENTS THROUGHOUT. popular in service shops, laboratories, and home workshops 
EACH AN OUTSTANDING DOLLAR RF output is exc of 100,000 microvolts, controlled by a $1959 
VALUE IN TEST EQUIPMENT vanneuee as bg xed p attenuator. Output is pure RF, RI 
modulated at 400 « yr 400 cps audio for amplifier testing 


— Heathkit BATTERY ELIMINATOR KIT 6-12 vow 









This up-to-date itt inator will supply either 6 or 12 

take care of auto radios from even the most modern autor t O 
voltage is variable 0-8 volts DC or 0-16 volts DC. Will deliver 

peres at 6 ts or to 7 amperes at 12 volts. Two 10,000 jac BE.4 
microfarad tput filter capacitors insure smooth DC out- 

put. Pane er ynitor Output current. Will double as a $3150 
battery charger ) tely required for automobile radio 


Service work 


te 
MODEL [LP-2 


oe ere Heathkit CONDENSER CHECKER KIT 


GENERATOR KIT 
Measures paper, mica, ceramic 


lytic capacitors in 4 ranges fro 
1,000 microfarads. Indicates cor 


—, 





MODEL ~s and quality. Also measures res 
SG-8 “i ohms to 5 megohms. All values 
RF SIGNAL rectly on panel scale, after.ad MODE ss 
GENERATOR | justing for null on electron beam ‘ 
KIT “eye” tube. No calculations s1950 


necessary. A valuable instru- 
ment in Service or laboratory 
applications. 





Heathkit SUBSTITUTION BOX KITS 
Model CS-1 $550 * — Model RS-1 $550 Shoe. Wi 





This unit pr Provides switch selection of re 
select f caps sistances from 15 ohms to 10 
ues fr OO! n to megohms, in 36 RTMA valu 
MODEL BE-4 mfd 18 RTM 4 stand Resistors are | watt, 10 Ex 
6-12 VOLT BATTERY ELIMINATOR ard values. Kit includes 18” tremely valuable in all type 
flexible lea with alligator electronic activity 
KIT clips 
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MODEL TC 
TUBE 
CHECKER 
KIT 


MODEL QM.-1 
Q” METER KIT 
MODEL < 
CATHODE RAY TUBE 


MODEL DR-1 MODEL DC.-1 


DECADE RESISTANCE DECADE CONDENSER MODEL 1B-2 
KIT KIT IMPEDANCE BRIDGE KIT 


Heathkit ““Q“ METER KIT 


sncountered in rad a ; DEL TC-2 


The model QM-1I measures the Q of inductances and the RF re- differe 


sistance and distributed capacity of coils. Employs a 444%” 50 in roll h sad ban 3 nosit } 52950 


char 
microampere meter for direct indication. Features built-in signal open or short tests o 
source for tests at frequencies of 150 kc to 18 me in four ranges provided for future 
Measures capacity from 40 mmf to 450 mmf with- MODEL QM-1 


in +3 mmf. Indispensable for coil winding, and $4450 Heathkit PORTABLE 1 TUBE CHECKER KIT 


SOCk 


determining unknown capacitor values. A worth- 
while addition to the laboratory or ham shack at Shpg. Wt 


The Model TC-2P is identic M 
a very low price 14 Lbs ; 


TC-2P 
except that it 1s housed C-2 


This two-tone case is finished t . $3450 


pregnated fabric. The cover 


Heathkit DECADE RESISTANCE KIT the hardware is brass 


service calls 
Provides 20 1° precision resistors that are MODEL DR-1 


switched to provide values from | to 99,999 ohms $1950 Heathkit TV PICTURE TUBE 
e 


in l-ohm steps. High quality components for 
precision lab work wry ay TESTER ROAM TER 
-_ MODEL 355 Use with TC-2. Ti 
5 


Shpg. Wt sion and shorts 


; ctal connector 
Heathkit DECADE CONDENSER KIT 1 kb octa 
Employs high precision 1 “7, silver-micacapacitors MODEL DC-1 Heathkit CATHODE RAY TUBE CHECKER KIT 
for switch selection of values from 100 mmf to 50 
; , Ind condition of CRT on lar - 
$16 = ndicates yndition of ¢ S 


0.111 mfd. in steps of 100 mmf. Employs ceramic diel 

dé i r yper r eck enetic 
switches for reduced leakage. Invaluable in the Shpg. Wt. ae ae eee 

deflection picture tubes nor \ rvicin 


laboratory 3 Lbs. , : 
Housed in portable case for service calls MODEL CC. 


plies all operating potentials. Tests for $2250 
Heathkit IMPEDANCE BRIDGE KIT fete apo songlist te 


, 5 bench, in the carton, or in the s 
This bridge features built-in oscillator and amplifier. Measures owgraph test (spot of light on the ser rr 
resistance, Capacitance, inductance, dissipation factors of con- 
densers, and storage factor of inductance. D, Q, and DQ func- He athkit AC VACUUM TUBE VOLTMETER KIT 


tions combined in one control. Employs 4‘ 
a Proys 2 MODEL IB-2 Here is a VTVM designed es 
resistors and 1°, silver-mica capacitors. 100-0- 


audio work. Combines 
100 ua. meter indicates null. Two-section CRL $ 50 p : 
- * wide frequency range, and | 
dial provides ten separate “units” with accuracy bd - 5 
of .5°%%. Fractions of units read on variable con- 
trol 


t 


Shpg. Wt. Frequency response, substantia 
12 Lbs 10 cps to 50 ke. Sensitivity allov 

ments as low as | mv at hig 

impedance. Ranges are .0 MODEL AV-2 
‘ _ 5. = 3, 10, 30, 100 
Heathkit TUBE CHECKER KIT sui 360 volts tas. Tort ay SRQSO 
You can afford your own tube tester, even if you are an experi- range - 32 to +52 db — a 
menter, or only do part time service work. Uses a 414” meter with megohm input impedance ai 
3-color meter face for simple “‘good-bad” indications of tube at 1 ke. 
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MODEL HD.-1 MODEL CR-1 


HARMONIC DISTORTION METER KIT 


Se > 
> » 
.> > > 





MODEL AA-1 
AUDIO ANALYZER KIT 


MODEL AO-! 
AUDIO OSCILLATOR KIT 


Heathkit HARMONIC DISTORTION 
METER KIT 


Designed for use with low distortion audio generator, (such as 
the Model AG-9). Measures harmonic distortion of audio an 
plifiers under a variety of conditions. Reads distortion on met 
as percentage of input signal. Operates between 20 and 20.000 
eps. High impedar VTVM built in for initial opeét HD-1 
reference settings and final distortion readings 50 
VTVM ranges are 0-1, 3, 10, and 30 volts full $49 pa 
scale. 1 prec sion resistors employed. Distor- Shpg. Wt. 
tion scales are 0-1, 3, 10, 30, and 100°% full scale. 13 Lbs. 
Heathkit CRYSTAL RECEIVER KIT 

This crystal radio covers standard broadcast band CR-1 
(540 to 1600 kc). Employs two high-Q tank cir- MODEL - 
cuits. A sealed germanium diode is used for de- $795 
tection—no critical ‘“‘cat’s whisker’’ adjustment . 
Kit includes pair of high impedance headsets, Shpg. Wt. 
and is easy to build, even for a beginner. Requires 3 Lbs. 


no external power 


Heathkit AUDIO GENERATOR KIT 


Low distortion audio generator (less than .1%). Ideal for use 
with Model HD-1, or in other applications requiring low signal 
distortion. Frequency accuracy within +5%%. Features step-type 


tuning from 10 cps to 100 ke, with three rotary 


switches that provide two significant figures and MODEL AG-9 

a multiplier. Output monitored on large 414” $345° 

meter. Meter calibrated for output voltage or db. * 

Output ranges are 0-.003, .01, .03, .1, .3, 1, 3, Shpg. Wt. 
8 Lbs 


and 10 volts 


Heathkit AUDIO GENERATOR KIT 


s from 20 cps to 1 mc in 5 ranges. Output 


This generator cove 


constant witl | db from 20 cps to 400 kc, and down only 3 db 
at 600 kc. Produces good sine wave with distortion percentage 
below .4°7, from 100 cps through the audio range. MODEL AG-8 
Provides 10 volts output under no load condi- 50 
tions. Has continuously variable and step-type $29 ° 
attenuator with settings of millivolt, 100 milli- Shpg. Wt. 
volts, 1 volt,and 10volts. Cathode follower output 11 Lbs. 





HEATH COMPANY . 


CRYSTAL RECEIVER KIT 


sbsidiary 











MODEL AG-9 MODEL AG-& 
AUDIO GENERATOR KIT AUDIO GENERATOR KIT 


4 





MODEL BR-2 MODEL 
BROADCAST BAND RECEIVER KIT SIGNAL TRACER k 





Heathkit AUDIO OSCILLATOR KIT 


(Sine Wave—Square Wave) 


Pr wave ors ir vave ynals tro 

Designed for us rvice shop 
i ermistor for output regulation. f 
p stortio ind low impedance MODEL AO-} 

Produces ve waves for audio testing 

ce good clean Square waves witha $2450 

t P only 2 microseconds. Very ipl ‘ ae 
t complete instructions supplied 0 Lk 


Heathkit AUDIO ANALYZER KIT 


Combines AC VTVM, audio wattmeter, and 


tion analyzer in one instrument. Includes b 
¥ ncy oscillators for IM tests. VTVM ra 
( 3. 1, 3, 10, 30, 100, and 300 volts rms. Watt 
1.5 mw, 15 mw, 150 mw. 1.5 w, [5 w MODEL AA-1 
IM scales are 1°, 3°, 10°, 30 S$ 50 
and 100 Provides internal loads of 4, 8, 16, or 59 
600 ohms. An extremely valuable instrument for Shoe an 
jio engineer, or for the serious audiophil 13 Lbs 


Heathkit BROADCAST BAND RECEIVER KIT 


B ] r own radio with confidence, even 

i beginner. Features transformer power 

iture tubes, built-in antenna, 514” 
i 


MODEL BR-2 


$170 


PM k ind planetary tuning from 550 ke 
to 1600 kc. Complete step-by-step instructions “ 
t 
Cat t, aS Shown, available separately 


Heathkit VISUAL-AURAL SIGNAL 
TRACER KIT 





Features a high-gain RF input channel for signal tr é 
troub oting from the receiver antenna input <« 

RI 1 IF stages. Separate low-gain channel f c 
explorati Built-in loudspeaker provides audio MODEL T-3 





le electron beam “eye” tube give 
lication. Ideal for signal tracing in AM 


ne 23° 
IV receivers. Built-in wattmeter ar ™ we 


noise locating circuit. 9 Lbs 
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Heathkit DX-100 
PHONE & CW TRANSMITTER KIT 


This transmitter is rapidly becoming the accepted standard in its price cla 
100 watts RF output—built-in power supplies—built-in VFO and modulator 
bandswitching on 160, 80, 40, 20, 15, 11, and 10 meters MODEL 
phone or CW operation. 100 watts output on phone, and DX-100 
120 watts on CW. TVI suppressed—pi network output ‘ 
coupling—extensive shielding—matches 50 to 600 ohms $1895° 
high quality components. Uses 1625 tubes in push-pull to e 
modulate 6146 tubes in parallel. Schematic and Shpg. Wt 
tions available on request. 107 Lbs 


Heathkit DX-35 
PHONE & CW TRANSMITTER KIT 


This exciting new kit features bandswitching phone and CW operation on 80, 
), 20, 15 te late power inp o 65 watts 

40, 20, 15, 11, and 10 meters. Plate power input t 6 att MODEL DX-35 

on CW, with controlled-carrier modulation peaks to 50 

watts on phone. Features built-in modulator, power sup- $56?5 

plies, pi network output circuit. Panel meter reads grid or . 

Shpg. Wt 
24 Lbs 


Specifica- 


plate current for 6146 final. Schematic and Specifications on 
request. 


Heathkit CW AMATEUR TRANSMITTER KIT 


MODEL AT-1 
$2950 
. 
Shpg. Wt 
15 Lbs. 


Outstanding dollar-per-watt value! 30-35 watts plate power 
input, bandswitching for 80, 40, 20, 15, 11, and 10 meters. 
Crystal or external VFO excitation. 52 ohm ouput—key 
click filter-—copper-plated chassis—pre-wound coils. Uses 
6AG7 ocsillator, 6L6 final 


Heathkit VFO KIT 


Go VFO for added convenience and flexibility 
80-40-20-15-11 and 10 meters. Three oscillator 
uencies provide better than 10 volt av 


MODEL VF-1 
erage RI 


Plug for crystal socket of transmitter. VR tube for stability. . 


Requires only 250 VDC at 20 ma, and 6.3 VAC at 0.45 A Shpg. Wt 


7 Lbs 
Heathkit ANTENNA COUPLER KIT 


Matches between transmitter and a long-wire, 
tenna. Incorporates an L-type filter to atten 
ibove 36 mc and reduce TVI. 52-ohm coaxial input 
inductor and variable capacitor. Neon RF indicator 
to build. Handles up to 75 watts, 10 through 80 
with AT-I or DX-35 


Heathkit ‘*Q‘*’ MULTIPLIER KIT 


Tunes any signal within IF of receiver, with effective Q of 
approximately 4,000. Sharp ‘“‘peak”’ or “null” surpasses 
crystal filter in operation. Use with 450-460 kc IF. Will not 
function with AC-DC receivers. Requires 6.3 VAC at 300 
ma, and 150-250 VDC at 2 ma. Cable and plugs supplied 


Heathkit COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 


Covers 550 ke 
electrical band- 


Covers 160- 
fre- 


output 


basic 


end-fed aa- 
signals 


MODEL AC-1 


$1450 

7 

Shpg. Wt. 
4 Lbs. 


MODEL QF-1 
$995 
° 
Shpg. Wt. 
3 Lbs. 


MODEL AR-3 


ee 


(Less Cabinet) 


Shpg. Wt 
12 Lbs 


Unusual sensitivity and selectivity for price 
to 30 mc in 4 bands. AC power supply 
spread—antenna trimmer—separate RF and AF gain con- 
trols—noise limiter—headphone jacks—AGC—BFO. Cab- 
inet available separately as shown. Part 91-I5A, shipping 
weight 5 Ibs. $4.50. 


Heathkit GRID DIP METER KIT 


Use for determining unknown frequency, for 
checking resonance of tuned circuits, or for adjust- 
ing wave traps. Equally valuable in ham shack, 
service shop, or laboratory. Features 500 ua. meter 
with sensitivity control. Covers 2 mc to 250 me 
with five coils, supplied with kit. Coils pre-wound, 
dial scale pre-calibrated. 


> 


MODEL 
GD-1B 


$195° 
Heathkit 
ANTENNA IMPEDANCE METER KIT 


Use this instrument, with a source of RF signal, to 
determine antenna impedance, line impedance, and to 
solve impedance matching problems with fixed or 
mobile antennas or transmission lines. 
Also, will double as a field strength 
indicator, or phone monitor. Uses 100 ua 
meter. Covers 0 to 600 ohms 


MODEL AM-1 
50 Shpg. Wt. 
$14 . 2 Lbs. 
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MODEL DX-100 
PHONE & CW TRANSMITTE 


MOD 
PHONE & CW 


MODEL AT-]1 
CW AMATEUR TRANSMITTE 


MODEL VF-1 
VFO KIT 


MODEL QF-1 
“Q” MULTIPLIER 


KIT Op 


o | 
Coe eet 


MODEL AR-3 
ALL BAND RECEIVER KIT 
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Heathkit ADVANCE-DESIGN 
HIGH FIDELITY AMPLIFIER KIT 


This 25 wat corporates the “‘extra’’ features re 
outstanding 1 or c and yet is priced within the rang 
idiophile. | ( K T6¢ tput tubes in push-pull, and feat 
Peerless outy r Response 1s within | db fron Cy 
1 watt. Har c « 1 1 only | at 25 watts. 20 to 20,000 IM 
tion onl Output impedance is 4, 8, or 16 ohms. H 

re 99 dt ( I ires ““twe r saver,”’ and 
cire H p to 42 wat 


KIT COMBINATIONS: 


W-5M Amplifier Kit: ( of ma implifier 1 power S t $5975 












- ane ply, all on « ( plete with all necessary parts, t 
& nF x ind cé¢ ( 
ao & ta 
fe me W-5 Combination Amplifier Kit: C; 
“i MODEL W-5M Ait liste en gi pe 
Express only—Shipping weight 38 Ibs. $79.50 
Heathkit DUAL-CHASSIS 
HIGH FIDELITY AMPLIFIER KIT 
The Model W-3M t s the famous Acrosound TO-300 
Output transfor | s S881 oles and has a frequency r 
1 db from € SO ke at | watt. Harmonic distortion only | 
IM distorti« 2 only 1.3 at 60 and 3,000 cps. Pow 
watts. Outp C s -, 8, or 16 ohms. Hum and noise 
20 watts. A ir hig lelity unit. Main amplifier and 
power supp ( ate chassis. 
KIT COMBINATIONS: $4975 
> 
W-3M: Consists o amplifier and power supply for sep- e 
arate chassis construct Includes all tubes and components 
necessary [or C 
MODEL W-3M W-3: Consist: W-3M Ki t listed above plus Heathkit Model WA-P2 I 

amplifier described oSite page. 
Express eile pping we eight SUN ta int era ck oie mc ae hae $69.50 
Heathkit SINGLE-CHASSIS 
HIGH FIDELITY AMPLIFIER KIT 
Model W-4A the original low-priced Williamson Amplifier Kit. A ¢ 
Output transfor r d S881 output tubes are featured. Frequency r 
+1 db from 10 cps to 100 ke at | watt. Harmonic distortion on! 
watts. IM distort yniv 2.7 20 watts output at 4, 8, or 160! H 
noise 95 db t w 20 watt A tried and proven unit featuring 
circuit that 1 be depended on for reliable high fidelity per P 


formance 


KIT COMBINATIONS: $3975 





- ; W-4AM: Consists « plifier and power supply for single ae We 
MODEL W-4M chassis construc Includes all tubes and components neces- 28 Lt 
sary for assemt 
W-4A: Consists of W-4AM Kit listed above plus Heathkit Mod WA 
Preamplifier de bed on « osite page 
Express eile Ee MOTE Ot Ullbkca:05s saad ee aebenweeeeeer $59.50 


Heathkit 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 





This amp ou with high fidelity at a surprisingly 
Preamplifier ¢t chassis aS main amplifier. Four swit 
compens ble, as are bass and treble tone c« 
ing necessary ! r home or public address installations at 
investment. fF r 20-watt output using push-pull 6L6 
MODEL A-98 tubes. I re tube pes in proamme for ioe hum MODEL A-96 
i and noise. | cyr nse is +1 db from 20 to 20,000 cps *35”° 
Harmonic distor ‘ 1‘; at full output. Shop and compare 
a real “*t t 


Heathkit vite WATT AMPLIFIER KIT 





The “ izing little amplifier is more tt 

normal he Using a tapped-screen output trar 

design, its r se is +144 db from 20 to 20,000 eps. | 

good sens risingly low distortion. Transformer 

tapped at 4, & ¢ s. Push-pull output. Separate bass MODEL A-7C 

and treble t« c ire provided $1695 

MODEL A-7E: S: Model A-7D, but with stage of preamplifi- . 
MODEL A-7D cation. Extra gair r low level cartridges. RIAA compensation S M1 

Shipping weight 10 Ibs eT oe ee 


SPECIAL NOTE: Don't overlook the possibilities of a hi-fi system c¢ 
of the FM-3, the Mos A-7E, and the Model SS-1 Speaker System. | 
$82.95, you can have high fidelity in your home. 
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Heathkit HIGH FIDELITY 
PREAMPLIFIER KIT 


Designed specifically for use with 
Heathkit main amplifiers. Fea- 
tures five separate switch-selected 
input channels, each with its own 


input level control. Four-position MODEL WA-P2 


turnover and roll-off controls for $1975 (with 
. 


record equalization. Separate cabinet) 

bass and treble tone controls Shpg. Wt. 7 Lbs. 

Special hum control to insure minimum hum level. Will do 
justice to finest program sources. Beautiful satin-gold finish. 


Heathkit AM TUNER KIT 


Designed for use with high fidelity 

syStems. Low distortion voltage- 

doubler detector. Covers 550 to 

1600° kc. 20 ke IF bandwidth Sov re) 
Audio response +1 db from 20 oO 
cps to 2 kc. 6 db signal-to-noise MODEL BC-1 


50 with 
IF coils pre-aligned. Power sup- $24 e cabinet) 


ply built-in. Efficient, modern Shpg. Wt. 8 Lbs. 
circuit. Matches WA-P2 and FM-3 in color and Style. 


ratio at 2.5 microvolts. RF and 


Heathkit HIGH FIDELITY 
FM TUNER KIT 


This FM tuner offers sensitivity, 
selectivity, and stability, not ex- . 
pected at this price level. Efficient € 

7-tube circuit is entirely new, and J «) 
incorporates AGC, cascode front MODEL FM-3 

end, temperature compensated $2450 (with 
oscillator, built-in power supply, e cabinet) 

ind other outstanding design fea- Shpg. Wt. 7 Lbs 

tures. Only minimum adjustments required after assembly with 
pre-aligned IF and ratio transformers. Sensitivity is better than 
10 microvolts for 20 db of quieting. Covers 88 to 108 me. 


Heathkit 
ELECTRONIC CROSS-OVER KIT 


The XO-1I separates high and low fre- 
quencies at selectable crossover points, 
to feed two separate power amplifiers, 
one for high frequencies and one for 
low frequencies. Speakers are then con- 
nected to the amplifiers directly, with- 
out the usual LC crossover. Separate 
level controls provided for both out- 
MODEL xO.) Puts The XO-1 consumes no audio 
power. Crossover frequencies are 100, 
$1895 Shpg. Wt. 200, 400, 700, 1200, 2000, and 3500 
. 6 lbs. 


eps. Attenuation is 12 db per octave. 


HEATHKIT 


HIGH FIDELITY SPEAKER 
SYSTEM 
The Models SS-1 and SS-1B are mate == 


so that when the smaller unit is ; on 
top of the larger unit, the appeara 

single piece of furniture is achiev 

form an integrated 4-speaker 


Heathkit HIGH FIDELITY 
SPEAKER SYSTEM KIT 


TI 
Je 


lS Spx 
nsen 


MODEL SS-1 


$3995 8.0" 


frame” molding blends with any 
assemble the cabinet, wire the spea 
and treat the furniture-grade plyw 


Heathkit HIGH FIDELITY 
SPEAKER SYSTEM KIT 


This Range Extending Speaker Syst voofer 
and a Super tweeter to cover the fr 35 and 600 
cps, and between 4000 and 16,000 ¢ AV vith the 
Model SS-1, it extends the fre 
quency range at both ends of t 
Spectrum for a total coverage ol 
+5 db from 35 to 16,000 
Provides unbelievably rich sou 
over the audio range 

Exposed panels are fur 
grade plywood, suitable for lig 
or dark finish of your choice. All 
parts are pre-cut and ready 
assembly. The kit includes nece 
Sary crossover circuits and Dal 
ance control. Crossover freq 


cies are 600, 1600, and 4,000 





Power rating is 35 watts for 


MODEL SS 


$99%° 


Speech and music. Nominal 
pedance is 16 ohms. 

The SS-1B, alone, measures 
high by 23” wide by 1714" deep 


ORDER Name 
BLANK Address 


NOTE: All prices subject to 
change without notice. 


Enclosed find ) check 


City & Zone 


SHIP VIA 


Poet 





money order for 


Please ship C.0.D. ¢ ) postage QUANTITY 





enclosed for . pounds 
On Express orders do not in- 
clude transportation charges 
— they will be collected by 
the express agency of time of 
delivery. 

ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO's must include full remit- 


tance. 
» 
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must be cut away where it interferes 
with the antenna loop. 

Fig. 3 shows typical connections to 
an if stage. It is a bottom view of the 
Bakelite strip with the converter stage 
(not shown) at the left. Each if trans- 
former is mounted with its brown dot 
on the bottom. This places three of its 
terminals on the left, two on the right. 
Each transistor socket is mounted with 
its collector terminal at the top. Re- 
member: Fig. 3 is a bottom view. Note 
the coding dots. 

The transformer terminal numbers 
are marked in the diagram. Terminal 
3 connects directly to the collector of 
the previous transistor. This is made 
possible by carefully bending out the 
terminals of the transformer and tran- 
sistor until they meet! Likewise, ter- 
minal 1 is soldered directly to the base 
of the following transistor. Terminal 








TRANS STORS 






GREEN 
SBAKELITE STRIP 


Fig. 3 — Connections to if transformer. 


4 is not connected electrically but is 
soldered to a dummy terminal of the 
following transistor for support and to 
keep it from moving. In the same way, 
terminal 5 is soldered to a dummy 
terminal of the preceding transistor. 
Terminals 5 and 2 are connected to 
other components as indicated in Fig. 2. 

To make this convenient wiring (or 
rather, lack of wiring) possible, the 
transistor sockets must be mounted just 
as shown in Fig. 3. If the socket is 
turned around, wiring becomes more 
difficult. 

Neutralization is generally required 
in a transistor if amplifier because 
transistors are triodes with no shielding 


between input and output. Without 
neutralization the amplifier may oscil- 
late and generate whistles as each sta- 
tion is tuned in. A 56-uuf capacitor 


was found necessary between the bases 
of V3 and V4. Strangely enough, none 
was found necessary between V2 and 
V3. 

One other component is needed on the 
amplifier assembly. It is a miniature 
earpiece jack, such as made by Telex. 
Either a closed- or ope n-circuit jack 
may be used. This jack should come 
out of the box at the top for easy plug- 
in A small aluminum angle bracket 
can be made up for this. It may be % 
inch on each side and % inch wide. A 
14-inch hole at one end takes the jack. 
Two small screws mount the other end 
(of the bracket) onto the Bakelite sheet. 

Before mounting the amplifier you 
may wish to test it. With the power 
on you should hear a buzz when the 
amplifier is brought near a fluorescent 
lamp. This shows that the if amplifier 
is working. The oscillator may be 
checked by listening to its signal in a 


70 





nearby receiver. Connect a capacitor ceive a station on 1.6 mc; at the othe 

temporarily, across the coil for tuning. end a station on .57 m 

You should be able to cover from ap-_ fact, below the latter I ca k 

proximately 1—2 me; that is, 455 ke code station continually repeating NS§ 

higher than the broadcast band limits. in code. Evidently this is a beacor 
To mount the amplifier, remove the other navigational aid station in the 

screw from the earpiece jack and insert New York City area. The 

the jack into a hole drilled for it in the up more than 20 broad 

box top. Tightening the screw on the clearly in this area. 

jack is sufficient to hold the entire The battery control ha nix F 

amplifier unit in place If desired, the control over gain. Actually, it is usé 

unit may also be supported near the ful to cut down drain from the batte 

bottom of the box. and also acts as a filter in conjuncti 
The power supply for this receiver is with the 16-uf capacitor. As batteric 

composed of three penlight cells held grow old, it may be necessary to t 


together by a rubber band. Connections this control up to compensate for adde 
are soldered directly to the cells as 
required. 

The battery switch problem is more . ‘ 
! Phe vattery switch I em is more Parts for shirt-pocket radio 
difficult than might be supposed. The  |_479, 71,000, 2—2,200, 1—10,000, 2—15,000, 2 
only satisfactory solution I have found 39,000 ohms, '/, watt, resistors 00-ohm pote 
. . ‘ . tiometer (Lafayette VC-32 or equivalent 56-upf 
Ss : , role s ade b : 
is a tiny toggle switch mad vy Milli capecitac. $1—-0h-ud capacitors (Centratab. DM 
switch of Los Angeles, a very expensive — or equivalent); 2—\6-uf 6-volt 
To ee ER a ba teameial lytic; I—2-gang tuning capacitor 
item costing nearly $4 Unfortunately, approximately 10-208 uf. oscillat 
there is no miniature earpiece jack that fayette MS-270 or equivalent): 4 
- . — P ae ‘ = . and sockets; |—oscillator coil, Lafa 
can close a battery circuit when the leap antenna, Lalaatte 005-166 





earpiece is plugged in. Thi would Lafayette MS-126: 3—1.5-volt penlight cells; |—t 
o . 7" ~ a se - . dial; |—earphone’ |I—switch (see text ack f 
olve the problem nicely. Other sub aes Contes ahen. aheveienaitls Ok aU 


stitutes might be a miniature four-posi- 1'/g inches. 
tion switch (sold by Lafayette) or a 
potentiometer with switch instead of 


the battery control used here. resistance in the battery. With {f 
After all parts are mounted and con-_ resistance in the circuit, the batt 
nected in the plastic box the receiver drain should be about 2.5 ma rh 
should be aligned. If you have no control also prevents overloading or 

signal generator, try using the fluo- more powerful local station 

rescent buzz mentioned before. This Don’t hesitate to build tl trar 

buzz will grow in strength as you ap- radio. You will find plenty 

proach correct alignme nt. Also, you it since you can keep In touc! Vill 

may use a loud station to help your ball games, news flashes, your f 

alignment. Alignment with a signal concerts, etc. When carried it } 

generator is much better, of course, and pocket, everything remail hidden 

in some cases will make the difference cept for the hearing-aid earpiece TI 

between excellent and erratic operation. sound fidelity is far better than 
The oscillator core may be adjusted vided by most tube radios and the 

for maximum pickup at low broadcast ing is much less critica Yet 

frequencies. Tune the antenna trimme: remains sufficient selectiv 

of the dual capacitor for maximum _ even the closest local A 

pickup at high frequencies. With my _ the stronger stations n 

set I am able to cover more than the much as a foot or two f the 

broadcast band. At the high end I re piece! 
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“It’s the TV Service Shop. They can squeeze you in a week 
from next Wednesday!” 
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The completed patch. 
Note plugs used to 
terminate leads and 
VU meter used to 
signal fed 
into telephone lines. 


measure 


By JOHN T. FRYE, W9EG\ 


OUR attitude toward 

patches and their use has a lot to 

do with the kind of patch you 

build; so right at the beginning 
let me explain how I feel about this 
device. 

There is not the slightest doubt in 
my mind that the radio amateur uses 
a phone patch only through the suffer- 
ance of the telephone company. He has 
no right to use the instrument at all; 
yet anyone listening on the amateur 
bands these days must realize the tele- 
phone people are not making strenuous 
objections at this time 

Practical considerations undoubtedly 
contribute to this “negative consent” 
attitude; the telephone company real- 
izes the radio amateur is communica- 
tions-minded and a goad customer of 
theirs. Few ham shacks are witkout a 
telephone. In time of disaster thé tele- 
phone company and the radio amateurs 
have worked together time and again 
for their mutual benefit and the benefit 
of the community. Second, a great deal 
of present phone patching is done to 
enable servicemen abroad to talk with 
their families here at home. This builds 
up a tremendous amount of goodwill 
for the radio amateur and the telephone 
company. fefusing to permit such 
patches would harvest an equal amount 


phone 
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of illwill for the company ometning 
no public service concern wants. Finally 
a great many of these phone-patch 
contacts embrace extensive se of toll 
lines with consequent increased income 
for Bell. 

Another very important need for a 
phone patch is likely to arise in any 
communications emergency. At such a 
time, making it possible for CD, Red 
Cross, police and telephone officials to 
use the facilities of your amateur sta- 


tion without having to come to the 
station can be a real help. This single 
consideration should cause every ama- 
teur to think about building a patch 

In building and using one of these 
devices, however, the ham should guard 
zealously this privilege the telephone 
company has tacitly granted. 
no circumstances should the patch be 
used so as to deprive the telephone 
company of revenue. Neither should it 
be used at every possible opportunity 
just to show off. Still more important, 
its use must in no way interfere with 
the normal operation of telephone 
equipment. 

These considerations automatically 
impose certain practical limitations on 
design. Since it will probably be used 
only rarely, the patch should be in- 
expensive and simple to build, compact 


Under 
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Inside view of patch. 
While S1 is seen to 


be a dpdt switch, 
it is used as dpst. 
TIP JACKS 

S1 connects or disconnects the unit Amateurs not having a standard VU 
to the telephone line. Ordinary line meter should leave out the resistor 
cord leads from this switch are equipped and use any low-voltage rectifier type 
with small alligator clips for connecting of ac meter. Call a friend on the 
to the telephone terminal block usually telephone and have him listen while 
mounted on the baseboard. The two you talk—in somewhat stronger than 
rf chokes and capacitors Cl and C2 usual tones—and simultaneously feed a 
prevent rf from feeding into the line signal into the line from the receiver. 
from the transmitter speech equip- Keep advancing the receiver volume 
ment; C3 and C4 serve as coupling control until your friend decides the 
capacitors between the line and the signal from it and that from your own 
transformer winding but they block the voice are of equal loudne Note how 
de voltage in the line from this wind- far the receiver signals kick the a¢ 
ing. T1 is really the output transformer voltmeter pointer at thi etting and 
used in the interphone amplifier. It consider that signal level the maximum 

bears the part number C-429 and has to be fed into the line in the future. 
terminals marked as shown. Actual The other portion of S2 hort- 
measurements taken at 1,000 cycles circuits a length of line 1 termi- 


that when a resistance of 125,000 
connected the original 
this transformer, the 
impedance is almost exactly 
The turns ratio of this 
transformer as originally used is 10 
to 1; so when it is used backward in 
this application, it affords a voltage 
boost of 10 times to the signal fed in 
from the line. 
With S2 in the 
Fig. 1, this 


show 
ohms is 
primary of 


across 
sec- 
ondary 


600 ohms. 


position shown in 
stepped-up signal is fed 
through the shielded lead to the grid 
of the second tube of the speech ampli- 
fier in the transmitter. Fig. 2 shows 
necessary to ar- 
this input. Added components 
dashed lines. The shielded line 
terminates in a phono type plug and 
a matching jack is mounted on the 
amplifier. 

When S2 is thrown to its other posi- 
tion, the P-P winding of T1 is con- 
nected by a length of ordinary line 
cord and a phone plug to the earphone 
jack of the receiver. The signal from 
the receiver is stepped down and fed 
through the coupling capacitors into 
the line. When a VU meter is con- 
the two phone-tip jacks, the 
resistor correct to make this 
meter read 0 VU or 100 on peaks that 
value of 4 db above zero 
reference level. This 4-dbm level is what 
the telephone company usually desig- 
nates as the maximum to be fed into 
of its lines. 


the simple changes 
range 


are in 


Speer h 


nected to 


value is 


represent a 


a pair 
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nated in the male po 









RFC 


DISCONNE C 
DISCONNECT 25WH 





Fig. 1—Schematic of the 


phone patch. 


motor connector in the TRANSMIT 
tion and removes this short circuit in 
the LISTEN position. This plug fits into 
a female counterpart that bridges the 
push-to-talk switch of the amateur sta- 


posi- 


tion and allows S2 to take over the 
function of this switch. 

Phone patches labeled ‘“nonswitch- 
ing” offer no advantages over this unit. 
With them you do not have to throw 
a phone-patch switch each time one 
party or the other talks, but you do 


have to operate the station changeover 
switch. With this unit, the phone-patch 
switch operates the changeover 
relays, and you still retain the decided 
isolating advantage of having the 
patch connect just to the receiver or 
the speech amplifier at the proper time. 

It is assumed the push-to-talk switch 
of the station does not have to carry 
any considerable amount of current for 


also 





the contacts of wafe) vitch S 
not designed for heavy a 


mally, this push-to-talk 


actuates a relay that | 
heavier currents. If th 
case with your station, re 
should be installed. 
Construction 
No difficulties should bs 


in building the unit. Start 
everything from the 
except the pair of insulat 
riveted to the top portior | 


in place. teplace transit 
its original location but t t ha 
around so terminals P-B-P et i 
the near end of the case. Break off th 
wirewound resistor bracket 1 int 
the case near the top 


appears where one of the 
capacitors must lie. Sl ar $2 
mounted in the positions } I Ir 


of striving for a symmet 
the controls have been place 
be easily operated with th 
while the telephone receive he 
in the left 


A two-terminal tie poir 
just above the wafer swit 
rf chokes are supported bet 
a pair of S1 terminal I 


the coupling capacitor ‘ 
these tie points, while the 
go to the pair of insulate 
previously mentioned a 
case. Cl, C2 are beneat 
The shielded lead 


through a 4-inch g 
The 


of the cass 
lead comes out the same 

to the telephone line ar 

are both fed through tl i 
met-lined hole already in tl f tl 
cover. Strain relief for tl 

is provided as shown. The hone 
jacks for the meter are 


trar 


type and have no conr 

case. The back cover has f } 

which woodscrews can be ed f 

mounting it solidly to a r table 
(ST SPEECH AMPL a 








Fig. 2—Method of connecting the phone 
patch to the speech amplifier. 


Two machine screw hold the ca 
proper in this cover. 

All tests of this device were run 
the telephone on my de 


tive of modern telephone 


k, representa 


a steady dc voltage of 48 acro the 
line when the receiver was hung up 
This voltage dropped considerably wher 
the handset was removed from tl 


cradle. A peak-reading vtvn 
that the ringing voltage had a peak 
peak value of about 280 volt 
couraged the use of low-voltage cou] 


(Continued on page 76) 
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how long would it take you 
to solve this service problem? 





SYMPTOM: 


No picture is obtained. Sound 
is distorted. Raster is okay. 










There’s no telling how long it might take to solve this problem 
with hit-or-miss methods or incomplete service data. With a PHOTOFACT Folder 
by your side, the job takes just minutes. Here’s why: 























vr VET ° 
1. In just seconds, you TUBE PLACEMENT CHART 
locate the tubes most likely 
bs q to cause this symptom by oe AAD wee 
i yom fume SOCRET ~ ° " pono oT CONTRA 
iol oe, referring to the Tube Place- tole; | 
ve ‘ im) Pam 
(oes ment Chart* and Tube Fail- a + eas: . 
= ure Check Chart® you'll MEME vent LneseTy ‘> 
oe) [ay ey - always find in each naman 
Bol LJ wom us PHOTOFACT TV Folder. 
me 25 
L 
= 3 : - Ad ent of the Co ed ; 
e oe In this case the trouble 2 ne justment of the ee cacdes 
‘s ’ a ®) » ype xeTat 
2 : wasn’t caused by tube fail- wea Sate - ge pera 
e y ~ : . ras g *ffect ont fica- 
=o : ure. So checking further... cFast CONITO! DAG RO CHECt \ agp 
5 ALS a tion and location appear right Tube 
wero aT - Placement Chart*). Next logical 
Sates en Be In just seconds, you refer t 
tv 
| r rt "4 we AGC circuits on the Standard N Sct 
——! : = matic* featured exclusively | 
VIDEO DET Lm] VIDEO OUTPL a > i t re | 
NOC R — : Folders. (Circuits are alway 
=a @ oats Oecee TOO p+—- same uniform manner—ea 
ue yf ~_ 
—Aa I OO wv Ua trace.) In a matter of n 
areg— J By —T +—H ga form i/or ltaame th 
5 i f (A> 2v;<4+—== & orms and/or voltage ey re 
fh Saeaee VA. a ? nA. schematic. In those same few [ 
4 k oy ~) é 2v) 4 ‘ ’ ’ 
= =x 7 er =x point the trouble. You ake a re » 
od - +> 
| \ @2. using the handy Resistance Chart* 
8) 2 : aie sine . » * } 
- ins F > 4 < S$ 4 i he answer to your pre 
f ° == 2% - Contac st" } A cold solder connec 
. —— Ne nn) the Contrast control 
*One of 32 features found 




















With PHOTOFACT by your side, 


- exclusively in PHOTOFACT 
—the world's finest service 
data—the data that gives you 






you solve your service problems in just minutes—you 
service more sets and earn more daily! 





the most for your money. 














‘Z HOWARD W. SAMS & CO., INC. 
ne a 1 Howard W. Sams & Co., Inc ' 
MONEY BACK free L ; 2205 E. 46th St Indianapolis 5. Ind : 
GUARANTEE! -.. | OD Send FREE Index to PHOTO! I ; 
i Te i 
Got a tough repair? Try this—at Howard W. Sams’ 1 Olama Service Tech ' 
own risk: see your Parts Distributor and buy the Send for Sams' INDEX TO ; [ Student. Other ; 
proper PHOTOFACT Folder Set covering the re- PHOTOFACT FOLDERS— ; ~~ °°" - 
ceiver. Then use it on the actual repair. if PHOTO- your guide to virtually any , 2 oe ' 
FACT doesn't save you time, doesn't make the job receiver modelevertocome 4 Shop Name i 
easier and more profitable for you, Howard W. into your shop; helps you 1 1 
Sams wants you to return the complete Folder Set locate the proper PHOTO- 1f AILIN.:......+.- ' 
direct to him and he'll refund your purchase price FACT Folder you need to ! ' 
promptly. GET THE PROOF FOR YOURSELF— solve any service problem : Address.....seee- : 
TRY PHOTOFACT NOW! on any model. You'll want , ' 
this valuable reference 4 City S i 
guide. Send coupon now. Re ES eee Ne Ss J 
JULY, 1956 73 








WI (0 Streamlined 
Superior's New Model TC-55 ‘ 
ow TUBE TESTER 


The Experimenter or Part-time Serviceman, who has Speedy, yet efficient operation 


delayed purchasing a higher priced Tube Tester is accomplished by: Eliminat 
The Professional Serviceman, who needs an extra of old style sockets used 
Tube Tester for outside calls testing obsolete tubes 

The busy TV Service Organization, which needs 57, 59, etc.) and providing 


extra Tube Testers for its field men ets and circuits for eff 
testing the new Noval and 

¢ You can’t insert a tube in wrong socket. Separate sockets are Minar types. 
S one fo h e tube e “Free. ” 
used, r each type of bas . Free-peint element Model TC-55 comes com 
switching system Any pin may be used as a ament pin and with operating instructions a 
the voltage applied between that pin and any other pin, or even charts and streamlined carr 
the ‘“‘top-cap’’. ¢ Checks for shorts and leakages between all case. 
elements. Provides a super sensitive method of checking for 


shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. « Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast-action NET 


snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system 





\ 


PICTURE tis Rw Ma 


Standard Professional 


wry TESTER 
New Model TV-40 


@ Tests all em i deflected tubes . 
in the set . . . out of the set .. . in the carton! 


i] 
© A complete picture tube tester for little more * el : 
ha 





ses the new self-cleaning Lever Action Switches for 

rent testing. Because all elements are numbered ac 

pin-number in the RMA base numbering system 

an instantly identify which element is under tes 

The Model TV-40 is absolutely complete! Self- aving tapped filaments and tubes with filaments ter 

contained, including built-in power supply, it tests more than one pin are truly tcsted with the Mod 

picture tubes in the only practical! way to efficiently s any of the pins may be placed in the neutra 

test such tubes; that is by the use of a separate when necessary 

instrument which is designed ex sively to test The Model TV-i! does not use any combination type s 

the ever increasing number of p ret ! instead individual sockets are used for each type 

Thus it is impossible to damage a tube by insert 
SPECIFICATIONS the wrong socket 

Tests all magnetically deflected picture Free-moving built-in roll chart provides complete 

tubes from 7 inch to 30 inch types. @ all tubes 

Tests for quality by the well estab- % NOISE TEST: Phono-jack on front panel for plugging in eith 

HGROS GENOGCOR REEWIOG. Al fe0e- phones or external amplifier will detect microphonic tubes 

_ i » neste ge lh 4 a noise due to faulty elements and loose internal conne 

we llgtaosp cag ppsot lta seth EXTRA SERVICE — The Model TV-I! may be used as an extremely 


ages up to 5 megohms. @ Test 
rs oon elements. ? sensitive Condenser Leakage Checker. A relaxation type osc 


incorporated in this model will 
Model TV-40 comes abso- detect leakages even when the 
lutely complete — noth- | frequency is one per minute. 
ing else to buy. Housed 


than the price of a ‘‘make-shift’’ adapter!! 











se | u The model TV-11 operates on 105+ 
in rour d cornered, 130 Volt 60 Cycles A.C. Comes NET 
molded bakelite housed in a beautiful hand-rubbed 
case. Only... | oak cabinet complete with portable 
cover 


——— tts 


| TRANS-CONDUCTANCE TUBE TESTER 


— 2 TESTING TUBES *& NEWLY DESIGNED FIVE POSITION LEVER 

Superior's New Model TV-12 — . ensioys improved TRANS-CONDUCTANCE circuit. An ~ SWITCH ASSEMBLY. Permits application c 
in-phase signal is impressed on the input section separate voltages as required for both plat e 
of a tube and the resultant plate current change and grid of tube under test, resulting in im 
is measured. This provides the most suitable proved Trans-Conductance circuit 
method of simulating the manner in which tubes 
actually operate in Radio & TV receivers, ampli- TESTING TRANSISTORS . 
fiers and other circuits. Amplification factor, plate A transistor can be safely and + mg = 
resistance and cathode emission are all correlated tested only under dynamic conditions. The 
in on meter reading Model TV-12 will test all transistors in at 


approved manner, and-quality is read directly 
se NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped Oh? a Special “transistor only” meter scale 
transformer makes it possible to compensate for 


line voltage variations to a tolerance of better than 
. wesairee § 
w SAFETY BUTTON—protects both the tube under test some rugged 





and the instrument meter against damage due to portable cabinet 
overload or other form of improper switching. sells for only 


' ALSO TESTS 
TRANSISTORS! 
MTA 
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Superiors New Model 670-A 


SUPER-METER 


SPECIFICATIONS 


ADDED FEATURE 
0.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,5 Built-in ISOLATION TRANSFORMER r 


A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts sibility of burning cut meter thro. 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 ‘ 
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Meg 


CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good-Bad le for 
checking quality of electrolytic condensers 


REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2 Miegohms $ 
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 
DECIBELS: —6 to +18 +14 to +38 +34 to +58 


rere TTT QUUUUUUUANEYAUOLLUTU1N11 TTPTY IVT TL 


| 
Superior’s 


New Model 20,000 OHMS PER VOLT 


vo ALLMETER | 


Includes services never 
before provided by an 
instrument of this type. 
Read and compare fea- 
tures and specifications 


below! S — 
e © FEATURES ee 


el @ Giant recessed 61/2 inch 40 New Model 
os 2° vt oo Microampere meter with TV-50 
mirrored scale. 
@ Built-in Isolation Transformer A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
@ Use of the lotest type printed circuit and 1% multipliers 


assure unchanging accurate readings A.M. Radio « F.M. Radio + Amplifiers * Black and White TV + Color TV 


SPECIFICATIONS R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. 
8 D.C. VOLTAGE RANGES: (At a sensitivity of 20,000 Ohms per Volt) Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda- 
© to 15/75/150/300/750/1500/7500/30,000 Volts mentals and from 60 Megacycles to 180 Megacycles on powerf 
7 A.C. VOLTAGE RANGES: (At a sensitivity of 5,000 Ohms per Volt) VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine- 
© to 15/75/150/300/750/1500/7500 Volts wave audio, the Genometer provides a variable 300 cycle t 00 cycle peaked 
3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms, 0-20 Megohms yore ee? ee. * a. at ane oe ie Ok Ee ee te 
e ons 0 16 rizonta ars r 2 
2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd vertical bars. ¢ CROSS HATCH GENERATOR: Genometer will project a cross- 
5 D.C. CURRENT RANGES: 0-75 Microamperes, 0 to 7.5/75/750 Mil- hatch pattern on any TV picture tube. The pattern t of non-shifting 
liamperes, 0 to 15 Amperes Model TV-60 comes com- horizontal and vertical lines interlaced to provide a stable cross-hatch effect 
3 DECIBEL RANGES: —6 db to +58 db plete with book of in- e DOT PATTERN GENERATOR (FOR COLOR TV): The £ ttern projected on any 
RF SIGNAL TRACER SERVICE: Enables fol- Structions; pair of color TV Receiver tube by the Model TV-50 w you to adjust for 
lowing the R.F. signal from the antenna to : sao proper color convergence. ¢« MARKER GENERATOR: The owing markers are 
speaker of any radio or TV receiver and j "RP. provided: 189 Kc., 262.5 Ke., 456 Kc., 600 K 1 1400 Ke., 1600 Kc., 
using that signal as a basis of measure- oe a te 2000 Kc., 2500 Ke., 3579 Ke., 4.5 Mc., 5 Mc 10.7 M 3579 Ke. is the 
ment to first isolate the faulty stage and udio Signa racer color burst frequency.) 
finally the component or circuit condition ge a RE. 
causing the trouble. also included. Price com- 
AUDIO SIGNAL TRACER SERVICE: Functions plete. Nothing else to MODEL TV-50 comes abso- 


in the same manner as the RF. Signal "YY: lutely complete with $ 

Tracing service specified above except that shielded leads and 

it is used for the location of cause of operating 30 il 
vail 





V 


The Model 670-A comes h 
crackle-finished steel cabinet « 


test leads and operating ir 


s 






































ul harmonics. e 





























WIN instruc- 
trouble in all audio and amplifier systems. | Ma. tions. 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO CO.D. 


y UHI 

i) TRY ANY cf the | MOSS ELECTRONIC DISTRIBUTING CO., INC. gp 
hiveiety te th ee tae Dept. D-246, 3849 Tenth Ave. New York 34, N.Y. del TV 
Sb dak tel oe es SS Please send me the units checked. | agree to pay down 


completely satisfied then send 


| 

! 

10 wit? 
payment within 10 days and to pay the monthly balance thly § | 
as shown. It is understood there will be no finance or 10 within, | 
is further understood that ai TV18 

as indicated on coupon. No should | fail to make payment when due, the full un- 11 5 with ala 6.00 
Interest or Finance Charges paid balance shall become immediately due and pay- se we : j 
™ 

! 

| 

| 


A 


down payment and pay balance interest charges added. It 





able. 
added! If not completely satis- Name 


fied return unit to us, no 


Address ; 
explanation necessary Zone State 
All Prices net, F.0.B., N.Y.C. 


( 

| Cit 
! - 
! 


<i) ill 


JULY, 1956 
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ONE SPEAKER 
THE NORELCO 





FRA 


covers the audio 
frequency range 





In a single twin-cone design 

Norelco Full Resonance 
Speakers provide quality 
to 


multi-unit sound systems. 


equal most elaborate 


Both high range and low 
range cones are operated by 


One magnet and one voice 


coil. Cones are always in 
phase and operate in_ har- 
mony. Coupling designs give 


unexcelled spatial distribu- 
tion throughout entire audio- 


frequency range. 


Priced from $59.98 to $6.75 


in all standard impedances 


and sizes from 12 inches to 


5 inches. 


ADD TO...and improve any 
sound system with oreleo® 
*FULL RESONANCE SPEAKERS 
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Send to Dept. D-Tfor more details 


North American Philips Co., Inc. 
100 East 42nd Street 
New York 17, N.Y. 
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ling capacitors such as 
recommended The rms values of 


ometimes 
incom- 
ing audio voltages varied. tremendously 
with different them 
fell during 
norma! conversation 
gave higher readings than 


are 


voices; but all of 
0.1 and 0.5 


Feminine 


between volt 
voices 
masculine 
ones. 
Fig. 


response ¢ 


the 


urves run 


shows frequency 


patch. The 





low frequencies are sharply attenuated. 
This low-frequency response could be 
effectively extended, as shown, at the 
expense of the high frequencies by 
placing a .00l-uf capacitor across the 
high-impedance windi! : At first 
hearing, this seemed e a more 
pleasing and natural tone. But when 
a friend speaking Spanish—with which 


I have laintance 
that | 
am to make 


the telephone through the 


such a tenuous acq 
hear every syllable if I 
run from 
patch 


must 
sense of it—wa 
into a 


tape recorder, it was immediately 
apparent greater intelligibility was had 
when this capacitor was omitted 














Fig. 3—Response curves of patch. 


letely with 
all 
impairs 
but 
while 
1.000 cycles 
the 


This finding 
authorities who 
freque cies below 
the natural quality of a v 
little harm to intelligibility 
ting off everything above 
destroys intelhigibility but 


agrees comp 
say that 


1,000 


removing 
evcles 
does 


ice 


cut- 





leaves 


volume level about the same. 
Those who have heard the patch in 
operation describe it as cle ar, crisp 


and of excellent telephone quality. 
There is a definite advantage in having 
a phone patch sound like a telephone. 


Frequency jumpers, who hold nothing 


else sacred, apparently hesitate to sit 
down ov a phone-patch conversation 
when they recognize it such. 

Using the patch is simple. The alli- 
gator clips are fastened to the two 
live wires of the telephone terminal 
button while S1 is set to DISCONNECT. 


The three other leads are plugged into 
their proper receptacles and since no 
two plugs are alike it is impossible to 
make a mistake here. Leave the patch 
disconnected while you dial the tele- 
phone and get the person on the wire. 
If he is new to the busine explain 
that he will have to say “over” o1 
something like that when he through 
talking and wants to listen and that he 
cannot cut in while the other party is 


talking. (He will try it anyway, but 


tell him.) 

Then throw the switch to CONNECT 
and turn S2 to TRANSMIT. Call the 
other amateur station with the tele- 
phone microphone. Depending some- 
what on the quality of your voice, you 
may find it necessary to speak lowe 
than usual or farther away from the 


telephone mouthpiece 


modulating. The person’ 
other end of the wire i 
the wire between you 
voice suffers no such 
Throw the switch 
and quickly adjust the 
so that the meter } 


phone patch indicates the 
From then on all 


operate S2 and sign 


off. You can inject a « 

ever you wish. When the 

is over, throw S1 to DISCONNE¢ 
hanging up the receiv 
avoid the possibility of h 


ing voltage applied to th tel 
With S1 


longe1 


disconnected 
use the telephone 
modulate your transn 
have only to pick up tl 
phone and carry on a 

to remove the 
speech amplifier. If S2 
LISTEN position, the p 

will work normally. Of « 


necessary 


will have to be removed 

phone jack to activate é 
speaker. At my stat 

trol can be left at th 

using either the patch 
microphone. As_ soon 

unclip the leads from 


minals to avoid any 
circuiting the line. 


Parts for phone patch 


1—3,600-ohm resistor 2 watt, 5 tex? 
O0l-uf ceramic disc capacitors, 5 volt 4 
plastic tubular paper capacitors, 40 t ) 
rf chokes: |—dpst switch: I—dpdt waf wit 
Pp-p output-to-line transformer f y i: 47 
phone amplifier (see text) t 
(see text) 

You do not have to 
to the patch described. It 
well be housed in anothe , 


ventional line-to-grid trar 
for Tl and the 
rearranged. However, 
whatever patch you bu 
measurements and obser. 
here will be helpful. 

If you feel as I do that every 


be used 


should have a dependat 

hand for emergency us 

much time or money should not be 
up in such a piece of 


patch desc1 ibed w 


to beat. 


phone 
hard 








“Is there any high voltage? 
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ALLIED BUY DIRECT...YOU SAVE MORE 
knight-kits free 1956 CATALOG 


Send for it! Describes the famous 


FINEST ELECTRONIC EQUIPMENT KNIGHT-K1TS in detail—shows you h 


you can easily assemble your own inst 

IN LOWEST-COST KIT FORM ments and get performance and app« 

ance equal to equipment selling 

ia * several es he NIG rice 

* Latest Advanced Design *% Quality Components Wha 420-ouat akiine Cena i 


»44-page ALLIED Catz 


% Easiest to Assemble *% Save Up To 50% leading buying guide to ¢ 


Electronics—write for your copy. 


SAVE ON THESE QUALITY Kknight-kit TEST INSTRUMENTS 


x 

5” Wide-Band Printed Circuit Tube Tester Kit VOM Kit VOM Kit | Circuit Capacitor 
Oscilloscope Kit VTVM Kit F-143 counter type 29.75 1000 Ohms/ Volt 20,000 Ohms/ Volt Ct echer Kit 
F-144 69.00 F-125 24.95 F-142 portable type 34.75 F-128 15.95 F-140 28.50 F-119 11.65 








Audio Generator Kit Resistance-Capacitance High-Gain RF Signal | Resistance Substitu Capacitance 
F-137 31.50 Tester Kit Signal Tracer Kit Generator Kit tion Box Kit Substitution Box Kit 
F-124 18.75 F-135 23.75 F-145 19.75 F-139 5.95 { F-138 5.50 


FAMOUS knight-kits FOR THE HOBBYIST TOP QUALITY HIGH FIDELITY knight-kits 


we KS fia 








ed 
acc . 


“Space Spanner" 
2-Band Receiver Kit “Ranger'' Superhet Basic 25-Watt Deluxe 10-Watt Hi-Fi 20-Watt Hi-Fl 
S-243 13.95 **10-in-1"' Lab Kit Receiver Kit Amplifier Kit Amplifier Kit Amplifier Kit 
$-247 cabinet, 2. $-265 12.45 S-735 14.85 S-755 41.50 $-234 22.95 $-750 35.75 





LOW-COST knight-kits FOR THE AMATEUR 


“Ocean Hopper"’ Transistor Radio Kit Geiger Counter Kit 
Receiver Kit S-765 3.95 S-242 15.95 
S-740 10.75 50-Watt CW Self-Powered Code Practice 

Transmitter Kit VFO Kit i Oscillator Kit 
$-255 42.50 $-725 27.50 | $-239 3.95 








Send for the 324-page ALLIED Catalog 
describing all KNIGHT-KITS—and your buying 
guide to everything in Electronics 


e 2 ' ; ‘ ALLIED RADIO CORP., Dept. 2-G-6 
100 N. Western Ave., Chicago 80 
3-Way Photoflash Kit Wireless Broadcaster Please ship the following Knight-Kit 
Portable Radio Kit S-244 28.50 Kit . 

S-730 19.95 S-246 AC supply, 3.40 $-705 8.75 











a My check money orde t enclosed 
All Prices Net F.O.B. Chicago ate aeeed HUME 1958 
ORDER FROM 


ALLIED RADIO gaL-- 


100 N. Western Ave., Chicago 80, Ill. 
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RADIO 


The LEL transistorized 
wrist radio. 


The Lafayette 
regenerator kit 
KT-70. 





We have discussed the simple crys- 
tal-plus-one-stage-audio type of re- 
ceiver. The crystal may have been an 
diode or the transistor itself 
may have performed the function of 
detection as well as that of amplifica- 
tion. A regenerator differs in many 
respects from this type of set. It is 
more complicated to build, more tricky 
to tune. In return, it offers far greater 
selectivity and considerably more gain. 
Under good conditions, reception over 
hundreds of miles is possible. Many 
old-timers will remember the accom- 
plishments of early single-tube regen- 
erators. Substituting a transistor for 
the tube not affect results much 
but reduces power-supply requirement. 

Every regenerator includes an ar- 
rangement for producing positive feed- 
back and some means for controlling it. 
Energy is fed back from the output to 
the input to reinforce the original rf 
signal. The greater the feedback, the 
higher the gain and selectivity. But 
this can be carried only to the point 
W here oscilla- 
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external 


does 


regeneration becomes 


The regenerator kit 
diagrammed in Fig. 1. 


TRANSISTOR 


RADIOS 


By I. QUEEN 


EDITORIAL ASSOCIATE 


Part IIl—Regenerative 


transistor recetvers 


control is 
and 
may 
and 


tion; therefore the feedback 
important. It should be smooth 
not critical, otherwise the 
be smothered under 
whistles. 

Fig. 1 shows a (de- 
signed by Edwin Bohr) with one audio 
stage. Feedback is obtained by cou- 
pling between the collector and emitter 
coils. L1 is a Loopstick over which 
five to seven turns are wound to make 
L2 (Fig. 2). The must be 
rectly phased or the feedback energy 


signal 


noises, howls 


regenerator 


coils cor- 


QANT 





EN 











7 
kg CONTROL 
8 OK 00K 
—- < 
. 
25 Say § 
se 


will be instead 
The regeneration control 
tiometer which adjusts the trar 
bias—that is, the gain. For broad 
reception it is set just under the poi! 
where the circuit (whistles) 
The antenna signal is 
L1 to L2 which feeds it to the 
After amplification, the rf is 
to L2 via Ll. The amplified 
rectified by the diode which 
large 25-uf capacitor. The actior 


is similar to that described 


negative 


oscillate 


( harg - 






































Fig. 1—Schematic of regenerator using one stage of audio amplification. 
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® 
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RADIO CORPORATION of AMERICA 


ELECTRONIC COMPONENTS 


HARRISON, H. I. 


Now, RCA offers you a top- 


grade lin ¢ lum recti- 


fiers for ge | replacement 


celvers, 


iterials, 
rkmanship 
las of 


virlu~ 


Advanced Design for 
Dependable Performance 
and Long Life 


Note the 

VW ide-open 
plate 
spacing for 
elimination 
of solid 
center “‘hot 
spot.”’ De- 
sign utilizes 
corrugated 
spacers for excellent heat dissi- 


¢ 


pation ar rigid c netruction Jor 


rugged ser 


NEW—smaller siz for any given 
current, they are smaller than 
other types 

NEW — quicker installation...» 
integral mounting stud. 


NEW— wide-open design . . . insures 
maximum heat dissipation, cooler 
operation ...no center “‘hot spots.” 


NEW—rigid construction . 
rugged servic 


RCA SELENIUM RECTIFIERS—a com- 
prehensive lir for consistently 
good performance, easier installa- 
tion, longer life and customer satis- 
faction. ORDER FROM YOUR 


RCA DISTRIBUTOR TODAY! 





WIDE SELECTION OF 12 TYPES 


Max. | Mox. | RCA 
Output ma | Input volts Type 


SS - ~—+ ——+ 


205G1 
200G1 
206G1 
201G1 
207G1 
208G1 
202G1 
209G1 
203G1 
| 204G1 
400* 130 | 210G1 


500* | 130 211G1 


*Special thin types for use where 
available space will not permit 
the use of type 203G1 or 204G1. 
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LOOK 
FoR 
THis 
RACK 


at your Jobber... 







































































In this rack you will find 
The Biggest Service Help 
The Largest Value 

In These Perfect Partners 


Dave Rice’s Official Pricing Digest 
a quick check for over 60,000 
prices—revised 4 times every year. 
Pocket sized 
and 
Dave Rice’s Official TV-Radio 
Service Order Book which pro- 
vides separate listings for picture 
tubes, receiving tubes, parts and 
components, serial numbers, labor 
and state and local taxes. 542x8% 
—50 sets of triplicate orders— 
carbons bound in. 


ELECTRONIC PUBLISHING CO. INC. 


180 North Wacker Drive Chicage 6, Iilineis 
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last month in Part I of this article 

The rf is bypassed by the capacitor, 
but the if component of the signal 
builds ip a voltage acro it. Stated 
another way, the large capacitor can- 
not follow the individual] rapid fluctua- 


tions of the signal. Instead, it smooths 


out the voltage, leaving only the audio 
envelope of the carrie. wave, This 
biases the transistor. 

Now the af must be separated from 


the rf, both of which are present in 


the transistor output. The rf is present 


across L1 but it cannot flow through 
the high inductance of the audio- 
transformer primary. A .002-uf capac- 


itor The af 
finds little impedance across L1 so it 


bypasses it to ground. 


flows into the audio transformer and 
is amplified in a conventional tran- 
sistor stage. 

This circuit is available in kit form 
(Lafayette KT-68). All parts, except 
the earpiece, fit into a small plastic 


box for pocket use. 

Another regenerator is drawn in 
Fig. 3. This one was designed by Dr. 
William H. Grace, Jr., and originally 
appeared in RADIO-ELECTRONICS (Au- 


gust, 1954). Here the feedback is 
developed between collector and base 
coils, with a 50-uuf variable capacitor 
providing the control. The rf compo- 
nent flows into C, being blocked from 
the audio transformer by a choke coil. 
The audio modulation cannot pass 
through small capacitor C, so it appears 


The audio trar 
stepdown 


across P. former is 
the usual (ordinarily 
25,000 to approximately 1,000 ohms) to 


type 


5-7 TURNS N°22 ENAM 
al 





* | 
Bo r*S 


Fig. 2—Layout of Fig. 1 loopstick. 
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couple the high-impedance collector 
properly to a low impedance base 
Lafayette No. KT-70 is avy e for 


those who prefer kits 


Portable wrist radio 
A novel 
recently by 


receiver ha pee! 


LEL, Ine » ( (ba ~ 


Copiague, N. Y. Designed to be 
on the wrist as shown in the phot 
is 2% inches long, 1%, inchs \ 
% inch thick, and weig! only 
ounces. In favorable locat it 
quires no external antenna nee 
sensitivity is 200 uv per meter 
power supply is made up of five | 
size mercury cells. Their life i 
100 hours, giving an operating 
less than 2 cents per ho 

The receiver (Fig. 4) 
erative detector and tw tage 
audio. The antenna coil tune 
the broadcast band. The emitte 
is tuned below this band t appe 


as an effective capacitances 
The detector of the wrist radi 


be compared with a Colpitts oscillator 
(Fig. 5). Note the tapped 

between plate and grid with the 
going to the cathode Ar trau n 
oscillator is like the C« tt t 
that one or both 


+ 


capacitors are omitted. 
effect is supplied by int 


itance between tube eleme A 

plified diagram of the 

shows its similarity to the ¢ 

ultraudion (Fig. 6). Here the 

tor acts like a plate, the base 4 

grid and the emitter like a cathode 
Capacitor Cl is the effective cay 

itance of the emitter network ( 

the internal capacitance between base 

and emitter. These function as the 

voltage-dividing capacitar The é 

potentiometer controls thx 

transistor and determines the an t 


of feedback and regeneratior 


audio stages are conventiona They 
provide plenty of sound output for the 
earpiece. rO BE CONTINUED 
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Fig. 5—Basic Colpitts oscillator. 
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Fig. 6—Transistor equivalent of Fig. 13. 
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who sells 


Virs. . ner 






Garry Moore, that's who! 
He sells her because she likes him and has 
confidence in him. Nearly five million of her 
watch and listen to him weekdays on the CBS 











Television Network. She believes what Garry 
Says about his sponsors’ products. And she 
buys them. 







As a CBS tube dealer, you... yes, you... are 
one of Garry Moore’s sponsors. He tells your 
customers that there are no better tubes made 
than your CBS tubes, and that they have the 
Good Housekeeping Guaranty Seal. He also 









tells the ladies about your technical training 






and equipment, and why they can rely on your 





expert service. 






So remember, when you call at Mrs. America’s 






home to repair her TV set, you... and CBS 





tubes . . . are welcome because Garry Moore 






has already convinced her that she can have 






confidence in both you and CBS tubes. 








Show her the CBS carton with 
the Good Housekeeping 
Guaranty Seal. 


oA Tir 
“ae aifums 


< > 
>" Guaranteed by * \ 
Good Housekeepir 


~ 


CBS-HYTRON 
Danvers, Massachusetts 


A Division of Columbia Broadcasting 
System, Inc. 
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Graaf 
accelera- 
tor has been put to work ster- 


2,000,000-VOLT Van de 
electrostatic particle 
ilizing drugs and pharmaceu- 
ticals or their plastic containers at the 
Bradley Container Corp. in Maynard, 
This machine, manufactured by 
the High Voltage Engineering Corp., 
generates a powerful beam of electrons 
which destroys bacteria as materials 
pass under its rays on a conveyor. 
The equipment is a two-story instal- 
lation. Except for remote controls, 
high-vacuum pumping system and minor 


ar 
“Lass. 


accessories, the accelerator is_ self- 
contained within a pressurized steel 
housing. Its pressurized steel tank— 


which covers the guts of the machine 
and accompanying mercury diffusion 
pump, are on the upper floor. The 


accelerator evacuation tube extends 


down through the ceiling to the first 
floor, leading into an electromagnetic 


scanning system over the package con- 
veyor belt. 

Within the grounded steel tank, about 
3 feet in diameter and 7 feet high, is 
a mixture of nitrogen and carbon 
dioxide at 27 atmospheres. Since the 
purpose of the machine is to accelerate 
electrons unimpeded across a 2,000,000- 
volt potential, the high-voltage termi- 
nal inside the tank is insulated from 
the shell of the accelerator by an atmos- 
phere of compressed nitrogen, to pre- 
vent 

A voltage of 220 is fed to the machine 
and then stepped up to 30,000 volts. 
At the bottom of the tank the high 
voltage is sprayed on the insulating 
surface of the grounded end of a 6-inch 
multiple rubber-fabric charge-conveyor 
belt from a row of corona points ex- 
tended across the width of the belt and 


arcover. 
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Pharmaceutical 
plastic containers 
and packaged 
drugs passing 
beneath electron 
beam from target 
end of evacuation 
tube 


directed at its lower pulley. Therefore, 
between the corona points and the lower 
pulley, the corona 
duces gaseous ionization and 


spray voltage pro- 
a transfer 
toward the pulley of the electric charge, 
which deposits on the 
insulating belt. 

The belt carries this electric charge 
mechanically at the rate of 4,000 feet 
a minute upward to the insulated high- 
voltage terminal at the top of the tank. 
Here the charge piles up to 2,000,000 
volts because it cannot | 
the highly polished 
the terminal dome. 

More specifically, the 
terminal is a 
steel shell, 15 
on a 33-inch 


intervening 


leak off due to 
inner surface of 


high-voltage 
hemispherical 
inches round, 
active-length insulating 
column. This column is composed of 
40 alternate equipotential spherical 
aluminum diaphragms insu- 
lators. 

Along the outside of the 
column, high-value resistor 
the aluminum diaphragms divide the 
terminal voltage uniformly. In this 
way the electric field in the region of 
the conveyor belt and between the high- 
voltage terminal and the ground plane 
is maintained substantially uniform. 

Within the insulating column, on 
both sides of the belt and 
parallel to each face of the belt, are 
gradient control rods connected to the 
metal equipotential planes—a set for 
each plane. These reduce to a slight 
value the variation in potential in the 
transverse plane and confine the electric 
field of the belt charge. 

When the electric charge carried by 
the ascending conveyor belt reaches the 
high-voltage 


stainless- 


supported 


and glass 


insulating 
between 


conveyo1 


terminal, it is removed 


‘orona-point collec- 


from the belt by a 


ELECTRONIC 
STERILIZATION 


Particle accelerator 


destroy. 


By MARION L. 


dion 





f bai fi 1a, 


CNQMIINCS metals 


BRIGGS 


tor connected to the tern 


spreads itself evenly around the ir 
dome of the smooth-surface steel ter 
nal, which prevents it parking 
and allows it to stack up a potentia 
2,000,000 volts. Aiding tl also is 
fact that the outside of the term 
dome is kept highly polished 


protrusion will provid ! 
from which the charg 1 bleed 

Located in the area f the | 
voltage terminal is a cathode va 
tube containing a heated tungsten 
ment that gives off electror As tl 
negatively charged particles are e1 
ted, they take on the 
potential accumulated within the 
minal. The electrons then eek a 
tive ground and spill down—like w 
running downhill—to the botton 
multiple-acceleration tube. 

This acceleration tube div 
10 sections by the aluminum 
phragms, open at their centers to 
mit the ions to pass down thé 
and to shape the elect: fi 
the axis of the tube so as to 
and focus the charged particle 

The aluminum diaphragms ir 
acceleration tube at parated 
ring-shaped glass’ insulator Ea 
electrode is at the ame potent 
direct 
corresponding 
the insulating column through the 
value resistors. This 
field aids in 
down the accelerator tube and in 
ing their energy. 

At the end of the acceleration 
the high-energy cathode rays pass 


2? OOO OOO 





cause of connection with 


equipotential plans 


iniftorm elect 


speeding tne electror 


through an electromagneti canning 
system which spreads their beam 

they go through a 6-inch alumir 
window, with little lo of ener; 
scattering, and contact the pl 
ceutical supplies (which are m 


along on a conveyor belt beneatl 


window) to be sterilized. This w 
also helps maintain the vacuum i 
evacuation tube. 
(Continued « e 84) 
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CONTROLS 
CLAROSTAT 





~__—  SCLAROSTAT 


When that replacement job calls for a new control, 
just ask for a CLAROSTAT Composition-element 
Control, available in ¥2 and 1 watt ratings. 


Or for a CLAROSTAT Wire-wound Control, available 
in 1, 2, 3 and 4 watt ratings. 


For these CLAROSTAT controls provide the quality, 
performance and dependability required in the 
satisfactory servicing of customer sets, 
and relieve you of any needless call-backs. 


Ask your distributor for the latest CLAROSTAT CATALOG. 
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} I j . ( / g RST F 
Stainless-steel high-voltage shell, in- ar 
sulating column and mercury pump. fi ] 
Cross-sectional view of 2,000,000- A 
volt Van de Graaff accelerator. 
: “~ 
[The power output of the machine is : 
equal to the product of the electron 
current and voltage, about 500 watts. these companies are investigating the room is enclosed wv 
This amount of electron energy at 2,- effectiveness of the accelerator for 2 feet thick. The 
000,000 volts is able to sterilize com- sterilizing surgical es, surgical the radiation chamber tl 
pletely 200—250 gro pounds of plastic gauze, segments of body t ies and a on one side and go¢ 
pharmaceutical containers and _ thei variety of biologic mate side. When the macl 


contents per hour. Massachusetts General Hospital in tion, the room is n 








In the flat, metal, 6 x 12-inch single- Boston is using cold sterilization fo On the upper-flo« 
layer trays, in which the materials to the preservation of blood vessels, bone installation is the re 
be sterilized move along on conveyo! and corneal transplants principally machine and its ac 
belt beneath the electron beam, the The particle accel te machine is diffusion pump that 
amount of content varie It depend also used industrially ft discover de- vacuum in the eva 
upon whether the plastic containers to fects in metals. In tl , when X- The remote cont 
be sterilized are filled or empty and rays instead of cathod ty are the necessary ope} 
ipon their size. The penetrating powe1 wanted, they are obtained by replacing gether with inst 
of the electron beam varies inversely the aluminum wind t the end of the tinuous readings of 
with the pecil yravity of the mate- acceleration tube tl i vate cooled electron-beam current 
rial being irradiated and directly with gold target which } 1 stream ystem condition 7 
the voltage used \ 2,000 ,000-volt elec- of X rays. control cabinet in 
tron beam can ]} etrate 0.3 inch into The Wilkes-Barr¢ nt I t te? adjusting the cal 
materials of a water-equivalent density. Wheeler Corp. is 1 ng the appa- The vacuum et 
And if materials are irradiated from  ratus for this purpose. I vs cleat only the mercury diff 
opposite ide tne tota penetration detail in steel sectior p t ncne a dry-ice trap, A ; 
can be increased to 0.7 inch thick, and thi X-ray pection 1 vacuum pump, va 

A larger 12.000,000-volt Van de _ faster than any convent method 
Graaf electrostatic } tive-ion acceler- The Van de Graat ectrostatic ac- 
ator has been built wt } vill penetrate celerato? machine I tion t peing q.UN 
materials and ste them to a depth a two-story unit, ts third room, i! 
equivalent to 2 inches of water. It adjoining the lower-floor installatior bre 
electric bean n ste e 2,850 pounds for a remote control panel and scanning 
of material an hou control cabinet. No one in enter tne t 

‘ P area neal where the ect I peam of ary 1€¢ i day I 

Applications comes out of the machine while the to condense the n 

Drug firms are planning to use the’ accelerator Is In operatior Also necessary 
particle accelerator for cold steriliza In the lower-floor installation is the upply up to 2 g: ! 
tion of their pharmaceutk al It would lower end of the accelerator tube, with in on the regula ne 
be particularly valuable, for example, the electron-beam scanning coils and pressure not le tl 
for an antibiotic like pen illin, which the electron window from which the square inch, to cool the 
undergoes ome damage under the beam leaves the machine and falls on Maximum allowable inlet ‘ 
usual method of heat sterilization. And the materials to be sterilized. This is 75° and heat rise abi 
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HEN the pulse width, fre- 
quency and amplitude of a 
square wave are to be varied 
independently, electrome- 
hanical square-wave generators have 
lecided advantage over the electronic 
pe. This is especially true where long 
pulse widths and low frequencies are 
needed. Furthermore, power drawn 
from an electromechanical square-wave 
venerator will not overload the unit 
ind distort the wave shape, so. this 
type of generator can be used as a se- 


juence timer to energize devices such 
is relays and motors. 

To make an electron echanical square- 
wave generator, two timers—such as 
used in photographic work—are needed. 
Tandem recycling timers may be pur- 
chased from the Industrial Time Corp., 
131 Ogden St., Newark, N. J. 

This timer consists of two separate 
nd variable timing units that can con- 
»1 the operation of a relay. One con- 
is the length of time a relay is 
energized, the other the length of time 


ty 


1e relay is de-energized. Index point- 
ers set the respective time intervals 
nd each cycle of operation follows the 
ther in regular sequence. The timing 
nits are available with a range from 
approximately .085 to 5 seconds to from 
2 minutes to 3 hours. By using the ap- 
propriate timers a range from .085 sec- 
ynd to 3 hours can be obtained. 
Since the timers control only the 
length of time a relay is energized o1 
--energized, the pulses are obtained 
from an external power supply. This 
may be a d.c. or a.c. source, as required. 
The relay operation interrupts the 
ower supply voltage to the output cir- 
iit. The power and amplitude of the 
ilses delivered to the load are limited 
mnly by the capabilities of the powe1 
. ipply. To duplicate the above ranges 
ectronically would be impractical. 


Or make it yourself 


Constructing an_ electromechanical 
square-wave generator is simple. One 
solution is shown in Fig. 1. A cam is 
iriven by a slow-speed reversible mo 

Three sensitive switches are lo- 
cated so that all are initially energized 
by contact with the cam. 
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Fig. 2—Circuit produces square waves. 
1 
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Fig. 1—Simple ele« 
tromechanical gen 
erator with switches 
motor and cam 












The portion marked A of the cam ro- the « yut emains ene! 
tates clockwise from switch S1 to gized be é flow throug! 
switch S2. As A reaches S2 the direc contact la t elay Wher 
tion of the motor is reversed. The cam the i t relay 1S dé 
























then rotates in a counterclockwise « ene ea 
rection until S1 is contacted. This agair r'} many vari 
reverses the cam and the cycle repeats itlé I ' t making 
Switch S3 is located so as to give the e of t t tuate Sl and 
desired output cycle. For example if S2, the ot f e and pi 
S3 is located half-way between S1 and tion of t n be ried, and 
S2, S3 will be actuated half the time l f put frequency 
Frequency is increased by moving S81 ind 
and S2 closer together. Alt! p t irrang’ 
A schematic of the circuit is show) ment ! fron t 
in Fig 2. Switches S1, S2, which are n Fig. 2, the 11 t of Fig 
normally closed, are held open. The an be ust I 
motor is fed through leads 1-2 and rangement ol botl 
moves clockwise. When the cam does the 1 
not contact Sl, it closes on re lay con operate fi I tor voltage 
tact 1. The cam continues to move pply 
clockwise until it passes S2. At this These are electromechani 
point S2 closes and energizes the rel iV Cal i1utior t t tnis ar 
which in turn feeds current through ticle w tility ‘of the 
motor leads 2—3. This reverses the mo- electromect ch and will 
tor and the cam now moves counter- offset yim reluctance 
clockwise. of electro! t e electrome 
Switch S2 is immediately opened by chanical « END 
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Fig. 3—Two cams are used in hookup 
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~ “I . ree - ABBREVIATION ELECTRON) TERM 
REVISED ABBREVIATIONS G (in tube dia. 
grams arid 
i GCA ground 
. has been pointed out that a number’ G00 grid dip 
. ° ° GEN generate 
of abbreviations commonly used in GND ground 
. enry 
the magazine do not : ear on our list oom head 
of al avis . nrinte ; are hf high fre 
of abbreviation pri he March HORIZ ~ icra 
issue, page 108 (also o1 e 138, Jan., pee H heat 
- 2 . rrent 
1956). For this rea f the bene- if tra 
fit of those who may t have seen the +o pote 
| earlier abbreviatio1 e reprinting jN, input 
Als ib bh the list herewith INV inverter 
4 TE r . ips inches per 
4 4 RATIO T I hese abbrev lAtIo! naexed by K thousand 
« 
N symbol, with Greek | treated like ke athode 
PR 3 | 2 . 4 vod wile vele 
t . + Oo ynonet ent ~ att 
OF he English phor n j © tial kilowatt 
pointed out in prev f many " induct 
terms are abbreviat« t work only if andl 
1] ‘ LIN linearity 
and are usually pelle t il ne text, LIM limite 
Periods are omitted vnere the oP a 
u ' fa 
mission would cau ! A bbre- ut ic 
uuf mic 
Viations in lowe} f ‘ ine ) Lisec i 
‘ reese . M ete 
printed in tex are n ar M in 
work. Those prints ta are sh nil 
ax ax 
capitalized in both text t worl ga 
got 
Most abbreviatior t nfined te mill 
. k nm 
electronics (ft D etc.) e not MIN i 
stad MoD nod 
= MULT nultig 
MVB nult 
NBFM arrow 
ABBREVIATION ELECTRON TERM NE 
a alte at t NEG at 
a aut t NET twork 
ADJ adja p ativ 
at aud f 
af aut " ost l 
uf choke audio-f y k OUT t 
F audio-f P plat 
aAg¢ aut at i t P publi 
AM amplit t Pt shotece! 
amp ampere PERM perma 
AMPL amolifi phone(s telept 
NT ant " PHOTO MULT hoton t 
apc aut at t pix picture TV 
a ATTEN attenuat PL pilot ta 
AUTOTRANS autotransf PM perma 
ave automat vol i PM phase 
AWG American w 0 L tiv 
b or base base f t t 
BAL MOD balanced POS positi 
BALUN balance-t et f POT potent 
BATT battery pp peak-t k 
BCI broadcast tert é PPI plan ¢ 
bfo beat frequency , pps pulses pe 
BO Barkhause at preamp preamplif 
BTO blocking tut Na orf pulse t 
ce (of transistors collect PRI primary 
TV TRANSM me vr : saat 
ION LINE CALIG — 4 hota 
cath K on tube athode QUAD quadra 
diagrams) R resista 
CATH FOLL athode follow RCDG ecord 
CH (or CHOKE) choke RCOR ecord 
CHAN channel RECT rectifi 
CHG charge REG equiat 
CKT circuit eg regene 
CKT BRKR circuit break a adio f 
coax coaxial RFC adio-frea k 
COM comin RFT adio-f 
COND conduct = root mea 
CONN connect RY elay 
CONT control s witch 
T . converge P sin 
ces Nuisance Calls CONVTR converter +? om 
counter emf counter ele tive f SEL (RECT sele 
c . . C-R cathode ay t SEP separat 
tor Servicemen CRO cathode-ray oscillos SG scree 
cw continu wave SIG signal 
Jiode SLD sole id 
db decibel spdt : 
) , c dc direct ent SPKR 
Provides Longer Life dec double cotton cos wire rth 
. DC REST direct current rest SSB 
DEFL deflecti $S¢ . 
DEMOD demodul Sw 
. DET detector SWR ‘ 
Resists Deterioration dt direction find synch 
DIELEC dielectri Ti, T et aes 
IFF differentia TELEG a 
ae discha TERM telec 14 
. DISCRI diserimi r tptg ae 
Send for Sample dpdt double pol ied TRANS tuned ola 
dpst double ¢ le t ” trf . < } : 
dsc double h w TVI televi 
and Descriptive Literature _ nen hf ultra-t 
v H 
E pote va a 
Available at leading distributors! E (sometimes V in vac. vd volts a 
transistor dia- VAR variable 
grams) voltage vc voice i 
ECO electro " VERT vertical 
ELEC electric: electrotyt VFO variabl 
ELECT electrode vhf core Of 
emf electromotive f ‘ VIB vibrat 
ENAM enamaled (wire VOL volun 
WIRE & SUPPLY Cc EQUIV equivalent VOM volt 
So. ERASE HD erase head VR voltac 
ERP effective radiate we vsw voltage 
EXT external x viver vacuur 
ys-3-18) IRVING PARK ROAD F (f as suffix) farad vit volur 
f REQ frequency w watt 
Fl (F in tube x eacta 
CHICAGO 18 ILLINOIS diagrams) filament xtal crystal 
’ FM freque y fulat Z impeda 
FOLL follower (i —END 
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THOUSANDS OF SERVICE DEALERS $47'SEX CUSTOMERS 


MAKE MONEY EVERY DAY wits Beit 
DYNA-QUIK 250 


DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Tests over 95% 


OF ALL POPULAR TV TUBES*— IN SECONDS 
It’s easy and profitable to check all the tubes in a 
TV set with Dyna-Quik—on every service calk 
Cuts servicing time. Creates 1 on-the-spot 
tube sales. Saves repeat calls, protects service 
guarantee. 

Dyna-Quik 500 measures true mic mutual 
conductance, completely checks tube with labora- 
tory accuracy under actual operating conditions 
right in the home. 





Tests each tube for shorts, grid emission, gas con- 
tent, leakage, dynamic mutual ductance and 
life expectancy. One switch test verything. No 
roll charts. No multiple switching. Makes com- 
plete tube test in as little as 1 conds. Large 
Dyna-Quik 500. Easily portable in luggage-style carry- 414-inch plastic meter shows tul yndition on 


ing case. Size: 15% x 14 x 5¥%, in. Weighs only 12 Ibs. *‘Good-Bad”’ scale or in micromh¢ n scales cali- 
Has 7-pin and 9-pin straighteners on panel. brated 0-6.000 and 0-18,000. Used in home or 
shop, DyNaA-QUIK is a proved 1 ey-maker! 





DELUXE—PORTABLE 


CRT nov 400 Tit 
Tests aud repairs 
TU Picture Tubes \ Tester 


Quickly spots and corrects picture tube troubles 

right in the home, without removing tube from 

set. Restores emission, stops leakage, repairs inter- 

element shorts and open circuits. Life test checks 

gas content and predicts remaining useful life. 

Grid cut-off reading indicates picture quality cus- 

tomer can expect. Eliminates tube transportation, Deluxe CRT 400. With 4%-In. plastic 
cuts service-operating costs. Also saves money on meter. Weighs only 5 ibs. Luggage style 
TV set trade-in reconditioning. Earns dollars in carrying case. Size: 11 x 74x 5". 


minutes—pays for itself over and over again. Also available in economy model CRT 
200 with 3-in. meter at $39.95 net. 


Proved in Use by Servicemen Everywhere. 


See your B4 K Distributor or send for facts 


on “Profitable TV Servicing in the Home” Ba K MANUFACTURING CO. 
and informative Guilstins 900-106-£ 3726N. Southport Ave. « Chicago 13, Illinois 
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evele - resonant fre 


quen RCA Tube 


HCW 3; og A ay 9 


SILICON POWER DIODES 


00 a de rectified 


® rated fi 
ysutput current when mounted 
evl ; \ P n free air at ambient 
to 100°C, Mounted 


Pay: ;, 
— j 
signal crystal-cont 
output 0 t 
300-ohm output 
positive or n 


‘ "A dots less thes 
<7 | on ng fins, can be al for frequency ¢1 
1.2 | fied output cur- output, 1 vol 
EQUIPMENT-SPEAKER CABI- 30 db below recording level— pent at temperature to output vol 
NET, model 35. Unfinished in Presto Recording Corp., Para- , nverse voltage rat mum; .001 
smooth, sanded birch veneer ply; mus, N. J. ‘ volts. Rectifying modulated b i f 
finished in blonde or cordovan arrier of licon diode formed (60% modulat Hickok 
mahogany on birch ply. Tuner- REPLACEMENT CARTRIDGE fuse inction principle. Her- Electrical Instrument Co., 
KIT, RA56, for 217 cartridges of ‘ led. Power supply Dupont Ave., Cleve 
seven manufacturers. Contains ‘ for ndustrial applica- 
nodel WC10 ceramic extended- ynetic amplifier types SINE-WAV E GENERATOR 
range for 132 3-speed, plastic "Hee ants ; akage applica- model 1200, g at , 
cased cartridges, crystal or cer ) : . atings for oids from 
amic, single needle or turnover; h stvle. Picta ad and stud- 
model W70 crystal all-purposs , t nstructions.—Interna- 
tional Rectifier Corp., El Se- 


STUD-MOUNTED RECTIFIERS 
adde t edium-power 
amplifier ympartment s x “4 naanit set “id 
16% x 14! inches; changer . ; GI hich Pr 
t ¢ 141 , inch ] i pigtail 
compartmen io x i incnes, | th ty sav xtremely 
height abov lay bas ) "ene ae ste cicoaal 
nches. Below drop-f1 door sad . i. — oe hee ‘ 
- ba x ker ‘ single-needle cartridge for Web- ait ‘ i aled, mplete 
13% 4 x 1 aes s, Overal ter C and CX series and model tortion 
39% x 3514 » Cabinart, 9 W72 crystal dual-voltage 3-speed frequency 
N. 11 St , Brooklyn 11, N. Y. turnover eartridge for Webster output 
FX and Astatic LQD series.— any setti 
FM-AM TUNER, model S-2000 Shure Brothers, 22 Hartrey ; Signal 0 
FM sensitivity 2 wv for 20-db Ave., Evanston, II. f de compon 
, Y freedor 
-WATT WIDE-BAND AMPLI- . ¢calibratior 


A, low-distortion gen- lir handle pe inverse v« fully regu 


quieting. 6BS8 input amplifier 
with balanced-input transformer 35 
16-ke hi-fi bandpass or sharply FIER, 
selective 5-k« bandwidth fo eral-purpose type. Similar to age 100 t 0, w av negative 
listening to weaker atio 340A used in hi-fi systems. ape itput cu tc of 30 pound 
Accessory plug-in transformer ! yta init 15 n For where 
adapts amplifier to low-impe- for t ter lecupy } wave ire 
dance inputs. Total harmonic cu I veigh .07 ounce municatior 
distortion less than 0.5% from Automatic Mfg. Div., General tory testing Donner Scientific 
Instrument Corp., 65 Gouver- Co., 2829 Seventl 
neu t.. Newark 4, N. J 10, Calif. 


without noise r interfere 


PLUG-IN FUse-Ttrs RE- CONVERSION KIT 
SISTOR, Fu FZ1,5.6 ohms, ing 21-inct 
— in early 63 


Ia 
screen set 

tridged-T filter tray 10-ke in- matching 
terstation hur Ferrite-rod AM 
antenna. 14 x 10 x : inche 
Sherwood Electronic Labs., " Vithst repeated high surge 
2802 W. Cullom Ave., Chicago 18. irre it vil fuse when 

, aed : on_9 ion Seleeney te e endans components.— 
PORTABLE DISC RECORDER, 2° 20,000 cy¢ les. Frequen “y re Clarostat Mfg. Co., Inc., Dover, 

11 replaces 10 od * sponse 0.5 db from 5—50,000 a 
speed drive oh cu cycles. Source impedance of 30- 
: 4 nd r n 5 25-150 250—300, 500-600 7 
head. Records dard an Gece eo torner Load 2-WATT AXIAL-LEAD RESIST- 
crogroove dises to 13% inches ir with plug-in =o, 00 ORS. nnn + , -inch 
1 “ npec e 0 6 ohms and 7 

d it 33 pedance of 8, 16 « um: ; wah toske Sana 
without adapter olt line. Output impedance less : ; é i a dae 
ism with either hysters vnch- than 3.5% of nominal load impé aa y ! 
ronous motor o haded 4-pol dance. Noise level 85 db below full 2 sr ‘ 
motor. Control panel, record anc output.—Altee Lansing Corp., = “ apacitors Brooks Radio 
playback amplifie pickup arm 9356 Santa Monica Blvd., Bev- F Television Corp 
with turnov ar ige for plav erly Hills, Calif. New Y 7,N 


back and 2 speak 


and low-frequer 


\ 


lar 


214-INCH MINIATURE SP EAK- { ‘ te and vitreot DC POWER SUPPLY 
ER. Generic design XS 4, PM . . ting " latance D612T. operat 
type. 2% inches along sides, , t , nan ating ices 
than % inch deep. Handles 250. nd te mands t mally 6- and 
nw input. Magnetic structure } ¢ as a tps keeps 
: a Ohmite Mfg. . 3677 tran 
H t kokie fil to 
and " I 
COLOR DISPLAY GENERA- ¢cuits and rv Electro Prod 
TOR, model 660, Checks receiver 
Dility to produce color in proper 
absence of station 
: 10% x 5% inches; 
compact carrying case weight weigh 7) pounds, Provides 
about 40 pounds with speakers 4 whi ne crosshatch, white dot 
mounted in cover within shell surrounds cone. For = (sm; ; and crystal-accurate 
Frequency response within 2 transistorized receivers andother color display patterns. Rf out- 
db from 50—8,000 cycles. Mechan miniaturized equipment. 12-ohm put fre ney preset—channels 2 
ical noise in system at least voice coil impedance at 1,000 through 6. Chrominance (color) 
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honorable ancestor of the UNIVAC 


In theory many centuries have gone into the . .. where ambition and professional skill find 

development of the Univac’ Only recently, at their reward in limitless tunities in an 

Remington Rand Univac, has it achieved prod- expanding organization 

uct perfection. The tremendous strides forward Immediate openings for 

in the past few years are due to the imagina- FIELD LOCATION ENGINEERS iii 

tion and creative genius of the scientists and gree in a scientific or engin nd experi 

engineers of Univac. Recognized leaders in the ence in electronics. Exte: electronic back- 

field of electronic computer systems, they are ground may substitute for college. Many 

the men who set the standards for others to opportunities for rapid adva1 t 

foliow. You can become a member of this team FIELD LOCATION TECHNICIANS with technical 
school background and prefer yme experi- 
ence in electroni The posit can lead to 
full engineering responsi! 


Send complete resumé to 


DIVISION OF SPERRY RAND CORPORATION 
AT ANY ONE OF THESE THREE PLANT LOCATIONS 
MR. D. A. BOWDOIN MR. KURT PINKE MR. FRANK KING 
Dept. MP-10 Dept. MS-10 Dept. MN-10 


2300 W. Allegheny Ave. 1902 W. Minnehaha Ave Wilson Avenue 
® Registered in U. S. Patent Office Philadelphia, Pa. St. Paul W4, Minn South Norwalk, Conn. 












Note the space-saving 
compact design of this 
150 volt DC 5 amperes 
Sola power supply for 
computer circuits. Panel 


height is only 7”. 
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chooses Sangamo Capacitors 


for Germanium Power Supplies 


eere028000486 
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Space-saving compactness and light weight... features assure: 
demands of Sola engineers... are among the many advantages 
Voltage DC Power Supplies for intermittent, variable, pulse or |} 
That’s why they specify Sangamo Type DCM Electrolytic Capa 


capat itance filter section ol the se power supplies. 


Besides contributing to th space-saving, weight-reducing desigr 
DC,” Sangamo Capacitors minimize ripple voltage and insure st 
voltage. No further need for heavy, bulky 
choke components with their substantial and 
often-varying load voltage drops. 

Just as Sangamo Cap icitors meet the exac ting 
spec ifications of Sola design engineers. they 
can meet yours ...no matter how demanding 


—regardless of how specialized, 


Sangamo DCM Electrolytic ¢ ipacitors pro- 

vide excellent capacity sl ibility with long life 

. exceptionally low equivalent series resist- 

ance... extremely high capacity for case size 
| 


in low voltage ranges. Special design permits 





high ripple current without overheating. Can 


be supplied in maximum energy contentrating The Sangamo D 
Oo edi sean 

of 80-watt seconds wit! ma , um voltage rat- ho dina 

tainer with gask 


ing of 450 VDC. Maximum capacity value of — resin base therme 


33.000 mfds. can be supplied at 15 WVDC. Detail of cover 


m contact re 
members and prov 


vent in case of he 


SANGAMO ELECTRIC COMPANY 


CAPACITOR DIVISION SPRINGFIELD, ILLINOIS 
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ucts Labs., 4500 N. Ravenswood - 


Ave., Chicago 40, Ill. 


ELECTRONIC SWITCH KIT, 
model S-3, redesigned model S-2. 
Allows simultaneous scope obser- 
vation of 2 input signals by pro- 
ducing both signals, alternately, : 
2 UHF TV ANTENNAS, UHF410, 
all-aluminum  corner-reflector 
type. High front-to-back and 
front-to-side ratios. Dipole is 
spaced for maximum gain, opti- 
mum corner angle maintained 
by castings. Reflector of No. 8 
solid aluminum rods tacked 
into side pieces. UHF202, 4- 
stack arra Widc-band bowtie 












at its output. 4 switching rates; 
gain for input signals. Frequency 
response ~1 db 0-100 ke. 7 minia- 
ture tube Heath Co., Benton 
Harbor, Mich. 


















RANGE-SPLITTER PROBE, 
type 264 for high accuracy and 
convenient de voltage measure 
ments frem 250 to 500, such as 
in B-plus checks. Can be used 





il ed 


radiato backed by 
tor grid of No. 12 gal 

wire JFD Mfg. Co., 6101 16th 
Ave Brooklyn 4, N.Y. 


2-METER HAM BEAM, HM 
1OAK 5-over-5 Yagi type cu 
to 146 me. Covers 144-148 me. 
SWR at resonance 1.1 or less 

broad band for low SWR at band 


t 





with any 20,000-ohms-per-volt 

voltohmmeter having 50- and | 
250-volt de scale Additior 
500-volt ile ndicatic t 

switch ! probe hou p 

Futuramic Co., 2500 W. 23 St } 
Chicago & 


GROUND-UP MOUNT, odel 





/ vnere cr int 
a gal ! pract | and 
all TV antenn: sak Taw eins 

tower or ground-uy ast instal- ends. Harness 1-kw ribbon lead, 

| (os terminating in coaxial socket in 

‘< weather-resistant connector box. 

Z| Fed from 52-ohm coaxial cable. 

AZ. Skysweeper, Inc., P.O. Box 

(ZAe ~ 92, McHenry, Il. 


| SOLDERLESS TERMINAL KIT, 


lat I a. a No. 15, S-inch cutting, strip- 
u "or mas i Oo 


tion of 50-foot telescoping mast. . 

South River Metal Products a, 
Co. Ine., s77-379 Turnpike, VN ) 
South River, N. J. 


ANTENNAS, vhf Delt mult * } 
\ types. ta me 





ping nping tool, heavily plat- 
ed to resist rust. Front of jaws 

we tor rimping. Wire sizes engraved 
. opposite each crimping slot. Wire 


cutter behind jaw rivet; 6 grad 





pee wees uated openings for tripping 

i vire N 10 to 22. Assorted ter 
“yz ee nal Plastic handle crew- | 
driver and plastic pouct Vaco | 


Products Co., 317 E. Ontario St 


Chicago 11, IIl. 


” 

DkKé60 for bad weather, Delta 

Queen DQ6O for normal weather 
d areas. Delta Prince model 


s SOLDERING AID, pencil-shaped 
DPéo for primary and _ fir 


colored plastic holder, one point- 


fringe areas—Lance Antenna 4 _metal-probing, one slotted 
Mfg. Co. 1802 First St. San wiring end. Holds work raised 
Fer: die. Calif to soldering heat, twists wires 


into tight connections, untwists 


ROTARY BEAM, Super Ten 3- Wires to be resoldered, holds 


element beam using full-length components clear of solder, ete. 
director and reflector and short be eller Electric Corp., 601 
sto ~ ss a > Ks 
ened driven element for use with P 35 Crossing td., Easton, 
a. 


coupling transformer. Gain 7.9 
db, 20-db front-to-back ratio; 





1.2 to 1 swr at resonant fre 

quency. 17% feet maximum ele 

ment length, 8'%-foot boon 2( 
Ibs Mosley Electronics Inc., 

8622 St. Charles Rock Rd., St. 


Louis 14, Mo. 


All specifications given on these pages are from manufacturers’ data. 
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Now ... From KAY ELECTRIC 


A New, Low-Cost 
Lab Quality All-Electronic 
Sweeping Oscillator 


For Service Use 
Ligna-Sweep 


MODEL C 











FOR ALIGNMENT OF TV, FM RADIO, VIDEO 
and COMPLETE VHF BANDPASS WITH AUTO- 
MATIC GAIN CONTROL 


I K S 











VHF Band: Kk \ 


OTHER SPECIFICATIONS 


Fla 

Sweep rat 

Attenua = 
Freque y Indicati 
Defle Voltage 
Powe ply 


Price: $350.00 F.O.B. Plant 


WRITE FOR NEW KA 


KAY ELECTRIC COMPANY 


Dept. R-7, 14 Maple Ave., Pine Brook, N. J., CAidwell 6-4000 


Watch 






TRAINS YOU 


for the 
| IN SPARE TIME 


August 

RADIO- 
ELECTRONICS 

On Sale fay na f YNE do vou get th 

July 26 | oe —talky sustentes 

( ; 4A ¢ 7 to 

hel) FARN EY QUICKLY IN A 

rV-RADIO SALI ND SERVICE BUSI 


NESS —part time or full time. COSTS 


MUCH LESS g—no ¢ 


Always SEND COUPON FOR FREE BOOK 





mention 


wre ‘oe eXNE." ee 
A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 


500 S. Paulina Do B6-HT4 Chicago 12, Illinois 


COYNE ELECTRICAL SCHOOI | 
relevision Home Training Div 


RADIO- 
ELECTRONICS 


500 S. Paulina St., ¢ 
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The MODEL “777” V.TIVM.is a completely self-contained, 
ready-to-use test instrument. Its accessories and the HF co-ax 
cable, DC Probe, AC line cord and instruction book all fit in 
the genuine California Saddle Leather carrying case that is 
furnished with the instrument. 
42 Unduplicated Ranges 
Iluminated Dial (5000 hour self-contained lamps) 
Die Cast Chrome Finished Bezel 
Metal Case, unbreakable, ultra compact 
Doubly Shielded, time proven 200 microamp movement 
Permanent Accuracy ...3% DC, 5% AC 
Large, Easy to Read Scales 478” Long 
Color Coded Scales: green—ohms; 

black—AC, DC; Red—P. to P. 
2 Zero Center Scales for FM Discriminator Alignment 
Separate Range and Function Switches 
Only 2 Jacks for All Measurements 
New, High Style, Easy-to-Use Chrome Bar Knobs 
Dual Purpose Handle also serves as AC line cord reel 


"777" VINM.complete with $ 95 
Coaxial Cable, DC Probes and Leather Case — 
at your PARTS DISTRIBUTOR 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 
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151 PASADENA AVE., SOUTH PASADENA, CALIF 





Same 1%-inch piece of Perma-Tube 
can be used for telescoping masts or 
with another 14%4-inch piece to make 
smaller 2-piece masts. 















































Why buy assembled telescoping masts? 
Use J&L Perma-Tube in 10-foot lengths 
and easily make your own 








is. 














| Get flexibility in your stock 
as" SAVE MONEY—SAVE SPACE 














Buy only a carton each of five different sizes of 
Perma-Tube (144 to 214-inch) and make any tele- 


scoping TV mast up to 50 feet in height. Hardware 


Only J&L Perma-Tube offers: 


e Joint design which provides instagy 
field assembly. 
® Machine-fitted joints that insure close 


ae —cotter keys or bolts, clamps and guy rings 
tolerance for high strength and rigidity. ' vidi _ 


may 


1 ia i ae also be secured from your distributor. 
© Guy wire ring position that eliminates ’ os 


all binding and guy wire interference. 











Corrosion-resistant Perma-Tube is 
treated with Vinsynite—then coated 
both inside and outside with a metallic 
vinyl resin base. It’s made of a special, 
high-strength, J&L steel tubing. A 10 


You can now “tailor-make” your own 
TV masts up to 50 feet high by using 
standard 10-foot lengths of 16-gage 
Perma-Tube—and save money. Five 
diameters are available in easily-handled 


cartons from your local distributor. 
Largest base section OD is 2% inches 
and each telescoping section is %-inch 
smaller, the smallest section having an 
OD of 1% inches. 


foot section of 1% inch diameter by 
16 gage is capable of supporting a 
weight at its center point of 200 pounds 
with a minimum of deflection and 
permanent set. 


J&L Perma-Tube —best for strength and rust protection 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH 


STEEL 
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Having trouble with on ee aegis 


ame tapes are played back or ¢ é 
producers, the noise figure is by 


or systems 2 good and no better than the noi 
























—— on average disc reproducing 
AG RSs ean be much worse 
¢ Finally, tapes are a great deal n 
vc 7, VOR 
: item Worst, than the same music on di ‘ Unt 
revolution (as it surely will ever 
== te *-¢ tt es amount of money invested in d € 
* Servicing Servicing TV dice recordings will deliver at 
“ ” ” probably better overall qualit ur 
: AGC Systems Sweep Systems wider choice of program materi 
i by This explair why prere r h 
made the headway enthusiasti 
Ls Henry A. Carter and Jesse Dines ticipated ; but it does not ma 
Thomas A. Lesh : on a tombstone. Prerecorded 
childhood. Dise recording ha 
This practical book describes in detail the Describes the operation, circuit function and tart, partly thanks to the 
operation of the various types of Automatic Gain circuit variation of the different types of ver- masters. Enough money and br 
Control systems used in commercial TV receivers. tical and horizontal sweep systems common in the tape recording industry 
Provides a clear explanation of AGC circuitry and to most TV receivers. Describes best meth- progress and I have no doubt tt 
describes the best servicing techniques to be ap- ods for analyzing circuits and for trouble- comments will be considered ver 
plied toward finding and correcting AGC troubles. shooting the vertical and horizontal sweep ctionary a year oe two from ne rhe 
Symptoms of AGC troubles are shown in actual systems; fully supported by helpful photo- Albian alt tue ene: att tama % : 
photographs as they show up on the picture tube. graphs, waveforms and service hints cover- ' “ised - t eon fs . : Smee 
An invaluable book for TV Service Technicians. ing specific troubles. Also discusses con- oO mag er ei prceS tar Leyond 
132 pages; fully illustrated; 544 x 84”. $1 75 struction of sweep transformer rs, coils and hought possible. The progre i 
Order today; postpaid only............ ° deflection yokes. 212p., 544 x 8% * $2. 75 very much more rapid wherea 
fully illustrated. Postpaid, er to hold a status quo lev F 
road toward complete repr 
BOOKS USE HANDY ORDER FORM BELOW call for tapes, rather thar 
SAMS out mentioning tereophoni 
ams Oks cover ever ase o ecfronics for we e me nex tep toward 
head in $s book y ph f Electronics f ll be th t 
keep you @ ae the service technician, engineer, student or | this field tape ha ich gr 
R ONICS experimenter. Listed below are a few of the many sth ar = ECOEIwes OVE 
innot help being a runawa 
ELECT valuable Sams books available at electronic me , I _ - Pe “8 
i : wi ee the introductior 
parts distributors and leading book stores. . oe veonian “ah tans ot 
| catalog of ste reophonic t 
sPessseeres USE HIS ORDER FORM™M saeeseceseny interestingly 
some cautior are if 
ey of intend to invest in tape t 
eS t . j 
7 SERVICING SERVICING TV S| ment isin ood shape ay 
he heac re not a et M 
. AGC SYSTEMS..........91.75 ee See © | Sees 
a = i er € ne bk r 
w ab Geter TV Training Manuel. Prepares the oO Tape Recorders—How They Work. Explains @ tal faster than a ct 
s chnician for Color TV service work. recording theory, tape characteristics, . di rding. Mar hor 
a Covers principles of the Color TV system; motorboard mechanisms, drive motors, @ heads which are pert 
. Color receiver circuits; installation and amplifiers, magnetic heads, volume indi- #8 they permit the dc pla 
2 servicing sets. Includes color blocks out- cators, equalization circuits—covers @& beshe th » 
* lining the use of color test equipment. 260 everything you want to know about @ ‘ ’ : 
o pages; 84% x 11”; 300 illustrations. $6.95 recorders. 176 pages; 544 x 84%". $2.75 @ hate = om we 
ny money n prerecorded t 
> (] TV Test instruments. Revised and enlarged [D] The Recording and Reproduction of Sound. > the finest available machine 
. to include latest data on instruments used Oliver Read's best-seller on audio and Hi- a STE EE : a 
. in Color TV servicing. Tells clearly how Fi. Covers theory of sound, basic record- 2 nagne age anc a ane teree 
a to operate each type of test instrument ing methods, phono reproducers, ampli- * a quarterly and preferably 
s used in TV service work. 180 pages; 8% fiers, speakers and enclosures, attenuators a therwise you'll wipe aw 
5 x 11”: illustrated.............. $3. 50 and mixers, tuners, home music and P.A 1. investment in tape 
systems. 810 pages; 6 x 9” $7.95 a Continued playback « 
s oO Key Checkpoints in TV Receivers. Prepared : ps a 
* by the Howard W. Sams engineering staff. 0 Transistors —Their Application in Television- a r effect on he ir noise 
» Provides many applications for general Radio-Electronics. The first practical, com- & tinued playback on po 
a TV service work, including time-saving plete book on transistors; explains cir- & increase the noise, but 
. information on how to make quick tests cuitry, installation, testing te: hniques, a noise on the tape. This is the eff 
. at key points to determine where trouble theory and servicing. 100 pages; 5}, x 844 . iti Rabtns emma tee 
Z lies, and how to check overall performance illustrated.........+.++. $1.50 - waa an thintlon ot 
of the receiver after repair, to insure T —* on “aps 
. : : a> comme “". Se You Want to Be a Ham. Tells you what 2 the machine. If you're 
. — a 182 pages; 514 x 824’; 0 you need to know about getting your money in prerecorded 
. iustratec eres license and acquiring equipment. Covers Seg AL th ; 
~ 0 Analyzing and Tracing TV Circuits. Presents such subjects as: Conquering the Code . na Me sponges exetlp 
* a new approach to TV servicing 16S pea, Getting Your Ticket; Going on the Air * ae eee ee ee - 
e Se EE cabstcdetduesse : : . $3.00 Electronics as a Career; etc. 196 pages a and adjusted to minimize FM 
ra 544 x 844”; illustrated $2.50 «@ Finally, tapes can dete 
Photofact Television Course. Gives a clear : s orawe than die Rewars 
> 0 complete understanding of TV principles, 0 aie & Practices of nm Operations. 4 2 D a ad pac ehege 
> operatson, practice. Used by thousands of Jiscusses tae emery and tec hniques . emperatu an i 
students. 208 pages, 8% x 11”.... .$3.00 Covers such subjects as: TV Cameras; a ne can make the tape r 
a Control Rooms; Fundamentals of Studio break continually. High ter 
s oO Radio Receiver Servicing. Covers the basic Lighting; Relay Systems; Maintenance ® elebrate print-through (sit 
s receiver types—gives time-saving hints Practices; Technical Production; etc. 600 ® aaa oie 
« for solving basic troubles, such as dead pages; 6 x 9”; illustrated $7.95 ® 7 "3 peony - 
< set, weak | set, noisy set, etc. 192 pages; : The equalization probler 
> 4g x84 teeters wees $2.50 = There is an authoritative a eggs rs: -_ _ = rt es ° 
boc on di were 1 f r cin 
* Or Technical Dictionary. Over 4,000 definitions — i te re oe of cy siiciiindh diaill aaron pe tine 
* of radio, television, electronic, electrical ectronic subject in whic j . aha ceae Ste “Sag 
. and radar terms. Includes valuable charts, you're interested. Check be- ‘ a” 7. 2 nt s<eefleg = 
* graphs, diagrams and symbols. Flexible low for FREE Book List describ- * alled Ampex equalization). I 
y binding for ‘‘on-the-job’’ use. 160 pages; ing all Sams books. * emiprofessional machines (but not M 
a Fe eat, ere eee eee $2.00 [[] Send Book List 7 these tapes will yield a re 
* bad On Magnecord recorder 
ju «= s=HOWARD W. SAMS & CO., INC, *22sanee0" scadl verely attenuated. The 
2 es machines are somethin 
= Order from your Parts Jobber today, or . its own playback curve be 
Lt mail to Howard W. Sams & Co., Inc., Dept. 2-G6, > both the recording and p 
2 2201 East 46th St., Indianapolis 5, Indiana. 4 pensate for inherent diffe 
: Send books checked above. My (check) (money order) seek tus : of recording heads, equa 
. Since manufacturer 
ae See is enclosed. SAMS BOOKS * cialis’ uae ass 
. ee ee a oe OP ee ee ee on the e whether they will equalize 
« "Book Tree” . except by trying them out. In hi-f ter 
: 0 Coccccesecccscesceeses Coccccccccecs at your Parts ~ good tone controls the equali nt 
. Distributor be corrected to give a reasona 
: | EN Tererereree ee ee Ns <.c en ccccvtevons - not really flat, response 
(outside U.S.A. priced slightly higher) I asked a number of producers { 
Le cucncccnccccccscescesccccuscucussccscecousecsnsescoul which would be most interesting 
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ha 
















NEW RECORDS 





(Continued) The time was never 












point of view. I review them below but the list 1 

offers mighty poor pickings for test, demonstra- | inore opportune tian now 
tion or howoff material. I urge producers to | ‘ 

hurry up with ome more pectacular tape for hecomine 

After all, how in the world are you yvoing t “ > 


ell tape recording intil you have material U ASSOC late d with the fe ld 
which makes a spectacular impact on the possible Sse 
buyer? ’ 

iets of advance d electronics. 
Classical tapes Yi Because of military 
c: Sy : Our s thi 
DVORAK: Symphony No. 4 emphasis this 


SIBELIUS: Origin of Fire 
Song of My Heart 






poser de Se saci is the most rapidly 
Pohjola’s Daughter t y WOW! ,; 

Cincinnati Symphony and Helsinki l l ar Oe and 
University Chorus 


AV Tape Library promising sphere of 


AV-1030E (71% ips 7'% inches) $10.95 Training endeavor for the young 


An excellent sample of current tape quality j a 
Pohjola’s Daughter is spectacular in spots with electrical engineer 





















excellent tring basse and harp brassy horr . 
° Compared to a recent London disc, the ba below | Or physict Re 
) eycle is notably better. The chorus in the , 
first three Sibelius pieces is highly natural. The 
Dvorak i not pectacular but ha ‘ ellent 
iality throughout. It is recorded about 10 dl 
below NARTBE standard level and is notably low 












in distortion 










































FRANCK: Chorale in A Minor 
Chorale in B Minor 
BRAHMS: Blessed Are Ye Faithful Souls 

Robert Owen at the organ. 
AV-1505B (7! ips 5 inches) $7.95 





Good clean recording of the romantic or ! 





with good pedal ba 





MOZART: 
Major 
London Mozart Ensemble 
Sergio Fiorentino, piano 


Vo. 21 in € 


Piano Concerto 


Omegatape 
5007 (712 ips 5 inches) $5.95 


th 
with 





the rest in quality. Nothir ensational in thi 
one but there is a good piano and plenty of sharp 


tring 


DVORAK: Quartet in F Major 
(American) 
HAYDN: Adagio Cantabile 
BARTOK: Rumanian Dances 
BLOCH: Prayer ie 
DE FALLA: Jota 
DINICU-HEIFETZ: Hora Stocecata 
RAVEL: Habanera 
GLUCK-KREISLER: Melodie 
SAINT-SAENS: Allegro Appasionata 
Fine Arts Quartet E.E. or PHYSICS GRADUATES 
Webcor 2923-2 (7'% ips 7 inches) 








Scientific Staff with ¢ 


Another good example, though not as clean a po ee = 
A-V because it is recorded above the NARTB a RADAR or ELECTRONICS 
eve The quartet music has excellent presence 





} 1 — ort 
group of solo violin and solo cello wor on 


these instruments istice The 
















oe ic is entirely pleasant. There i on flutter Since 1948 Hughes Res I nd D velop- 
and rumble ment Laboratories have been ged in an 

Hu hes expanding program for ad ] opment 
VIVALDI: Concerto Grosso in D Minor 2g and manufacture of highly c plex radar fire 
MOZART: Eine Kleine Nachtmusik control systems for figl { interceptor 
TCHAIKOWSKI: Serenade for Strings aircraft. This requires Hugt hnical ad- 
BACH-STOESEL: Prelude in E Major visors in the field to se panies and 
BOLZONI: Minuet military agencies employing quipment 

Sorkin Symphonette RESEARCH AND As one of these field eng twill be 






















sles 9992_* 71h a= , amiliar with the ent s involved, 
Webcor 2923-3 (7 2 ips 7@ inches) DEVELOPMENT come familiar the € ; lved 
including the most advan tronic com- 
ee eee ee a eo ee LABORATORIES puters. With this advantage you will be 
opulent sound and still maintains the feeling of ‘ i b ley r experience 
presence. The music is all pleasant and easy t ideally situated to he ) experience 
take, though it does not try system quality } — and learning more quickly for future applica- 
END tion to advanced electronics activity in either 
Culver City the military or the comme | field 

f , Los Angeles County Positions are available in the continental 
Name and addreas of any manufacturer of - ‘ i ee 5 
ae United States for married 1 single men 
records mentioned in this column may he ob- California 46 f <i ofa 
‘ J > > > vers S assig -nts 

tained by writing Records, RApI0-ELECTRONICS, under 3: years Of age e gZ e 

154 West 14th St., New York 11, N.Y. ! are open to single men only 
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to fill 
your | 
| 
TV | ESFETA DISCUSSES COLOR service and to receiv: 
rep acemen ; . z observations and crit 
' A oe of color ervicing pro : Ben de Young, ESFE? 
needs oms with Dan Crea », vice aos n urer, attended as ol 
of RCA Service ( 0., Wa . m -" ea- sroup forming in the | ng 
— of the ae State —— of a Cee , oR 
Electronix ; eC inicial eld In »Ing- acquainted ESFETA 
hampton, N. Y., April 29. Earlier busi- “7 . “a 
some of the Pennsylvar 
ness of the meeting ir led discussion peered . rs 
: : activities The trade 
of Jamestown’s and Rad Television _ i 
+ 22 a9 If : sented by Robert Star 
d’s sealf_licencir ertificatio : we . 
mega m f seo tin geo Daily and Fred &h 
plans. 1e poss} yLLITY gat 1€ EI ECTRONICS. 
plan statewide was not There was 
lively comment also on the possibility rave? —— 
- : s . NATESA VOTES CHANGES 
of General Electric entering into cen- 
tralized service in connection with their Several importa 
new color set. changes were adopted 
Elected for the 1956-57 term were: Alliance of Televisior & | 
president, Gordon Vrooman, Syracuse Service Associations he Q 
Television Techniciar Association; late April. Hencef 
vice president, Harold Hazzard, South- power of each local NATI \ 
ern Tier Chapter, Radio Service Asso will be based on tl 
ciation; secretary, John A. Wheaton, members. The dir 
Radio—Television Guild of Long Island; or its conventior 
ww reasure os Jratt R Televisio one vote fo cl 
With the addition of the 8 new flybacks trea ure ee at Pratt, R | Vv 1 n n for eac! 
Service Association of Western New ent Locals with 
Horizontal Output transformers) listed below York (re-elected); er int-at-arms, bers will cast 10 
Herman Seehausen, Electronic Techni- was also extende: 
you can depend on TRIAD Sar sre 
, P to supply | clans Association of J estown bers not affiliated 
all your Television replacement | Following the elect la W heaton Henceforth, eacl 
| welcomed Mr. Dan Creato and Mr. have one vote. 
transformer requirements Weber of RCA Serv ( nenatnaeat Due the er 
the delegates’ appreciation { the pro- the increased 
gram at Cherry Hill a: ther activ- expedite meetings ths eS 


D-78. List Price $11.60. Correct Replacement ities. He also welcomed the technical at 25 of the 
for Sylvania 241-0011 press through th epresentatives standing 


present for their efforts to keep the Recognizing the 
aye be Se $12.35. Correct Replacement service technicians and dealer in- whi he the growtl 
or CBS and Firestone PC-1013 formed. Mr. Creat then gave the has of necessity ir 
D-80. List Price $12.35. Correct Replacement background of the vetivitie of hi dent, the director 
for CBS and Firestone PC-10147, G company, explaining how the $99.50 to reaffirm the fa 
color service contract figure was is also the chief exe 
0-83. List Price $11.80. Correct Replacement arrived at and pointing out that it wa at the same time 
Raytheon 12€-24612, 12€-24612-1 and based on a production fis e of 100.000 to him on aé slidir 


12E-29USU sets to be produced by RCA’s color’ with $5,000 plus exper 
0-84. List Price $13.90. Correct Replacement division in 1956. last half of the fiscal 

for Raytheon and Airline C201-22396B Dan Hurley of Syracuse TTA point- 31, 1956. The great 

on) 22396 ed out that it was impossible for the NATESA were credited to th 7 


independent service organization, lack- and sincere efforts of | 
0-85. List Price $12.70. Correct Replacement ing assurance of volume, to compete and his regime. 
for Airline MW22E67 and Sentinel 22£67 at that price. Mr. Creato rejoined that A committee wa 
. - rs as in all new things, profits might be out ways and mean 
Ya ities toned rs small or even loss tained while zational changes, to 
ir gaining proficiency, and ggested that director of some of | 


D-87. List Price $12.70. Correct Replacement the history of black-and-white serv- him to devote mor 
for Airline and Sentinel 20€947, B. icing might foreshadow the progre executive duties. A 





of color. He pointed out that le than 10on, three overt 
10% of RCA black-and-white sets are Albert C. W. Saur 
: serviced by RCA Service Co. and im dual offices, as edu 

Write for Catalog TV-56 plied that the history of r TV might as New England zone 
follow the same line At the conclu- Vrooman of Syra 
sion of the discu n he expressed Atlantic zone; Robert I 
appreciation for the opportunity to folk, Va., South At 
extend some of the thinking of RCA resignation of Fred Colton of ( 





4055 Redwood Ave., Venice, California Service Co. to members of independent Ohio, who is leavi 
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SERVICEMEN: now vou caN REDUCE 


YOUR RECTIFIER NEEDS TO 4a TYPES WITH 


Federals 


I-DENSITY 


SELENIUM RECTIFIERS 


il 






Engineered to handle 


ee) Seer 
90% of your radio-tv ‘Des al 


replacements! 
Nearly 


50% wens j 


SMALLER...! COMPARE— 


Compare, Mr. Serviceman, Federal’s new 























More compact packages increase 250-300 Ma. HI-DENSITY stack with its 
ifi : f ki larger predecessor of the same rating! 
rectifier capacity or your it Just 4 types—ranging up to 600 Mo.— 


«ee save time on service calls! are needed to meet 90% of your require- 
ments for radio-tv replacements 

SEE YOUR Now you can really simplify rectifier re- 

placement with these smaller, lighter, 

FEDERAL DISTRIBUTOR! higher-temperature, longer-lasting, more 


versatile HI-DENSITY stacks. Get the facts! 


A Research and Development Triumph of Federal 












Federal Selenium Rectifiers are listed in 
Howard W. Sam’s Counter-Facts and Photo Facts 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD « CLIFTON, N. J. 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 





JULY, $956 


BENCO'S 


SENSATIONAL LOW-PRICED 


Super 20" 











MAST- MOUNTED 


BOOSTER 


OUTSTANDING FEATURES: 


® Very Low Noise Cascode Circuit 
Brings Weak Snowy Pictures to 
Entertainment Level. 

® Automatic ON-OFF from TV Re- 
ceiver 

® Easily mounted on Mast 


a Supplied Complete with all Con- 
nectors (Solderless) 

® 20 DB Gain 

® Contains separate 3-tube Amplifiers 
for High and Low Bands (3 Dual 
Triodes). 


® Amazing Low Price 


90 


Canadian List 


Write for the name of your nearest U.S. 
or Canadian Distributor 














Benco Television Associates Ltd., 
278 Bridgeland Ave. Downsview 
TORONTO, Canada. 
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TECHNICIANS’ NEWS 


ness to undertake a new venture on the 
West Coast, was accepted with 
and his post of Great Lakes governor 
was assigned to his former 
partner, John Graham. 
Very serious consideratior 
to such subjects as insurance, licensing, 
relations and _ factory 
The insurance plan 


regrets 
business 
was given 


parts jobber 


service operations. 


was advanced to the point where it is 
expected that it will be put in force 
at the next meeting. Resentment was 
expressed against those segments of 


the industry that have seen fit to oppose 
the justified wishes of people 
on the subject of achieving stability in 
the industry, particularly through 
licensing where local affiliates feel it 
to be highly desirable. Hope was ex- 
pressed that parts job find a 
way to bring a halt t of 


service 


ber 


will 
perversion 


wholesale practices and interference 
with the wishes of service people. 
NATESA expressed eternal willingness 
to enter into discussions with parts 
jobbers toward this er particularly 
since the jobbers group | recently 


made changes which bring about a 
better climate for solutior The 
ing signs of monopolistic 
a growing number of set mar 


vrTow- 
by 


ifacturer S, 


practices 








especially as they ply to factory 
service operations at retail, brought 
condemnation. 

The application of MINTSE (Minne- 
sota Institute of Service Engineers) 
for affiliation with NATESA was re- 
jected since the group doe not, at 


present, fulfill requirements of member- 


ship. 


FTRSAP PLAQUE TO WEBB 
The 


Federation of Television—Radio 


Service Associatior »f Pennsylvania 
has awarded Jack Webb of the Dragnet 
program a plaque for his efforts in 
behalf of the independent service tech- 


nician. The award is made annually 
by the FTRSAP to the person or organ- 
ization deemed by a vote of the indi- 


vidual chapters of the federation to 
have done the most for independent 
service during the year. 
Arrangements were made to have 
the plaque presented by the California 
State Federation as a deputy for 


had earlier been expected 


FTRSAP. It 


that the award could have been made 
in the East but Mr. Webb found that 
his commitments did not permit that. 


HOUSTON WANTS LICENSE 
The Houston As Tele- 
vision Electronics Servicemen approved 


sociation of 


unanimously a proposal for the licensing 
of TV and techni- 
cians. The proposal was House 
bill to be introduced at the next session 
of the Texas legislature, to provide for 


electronic service 
for a 


a nine-member commission to be ap- 
pointed from service technicians and 
from leading Texas universities which 


would investigate, examine and certify 
service technicians. 

The proposed bill wou 
the protection of 


bond for any shop o1 


d require, fo 
customers, a $500 


person doing 


(Cc nt 
business in TV or electronic serv 
It would also provide f licen 
apprentices, to work under the ipe! 


vision of a licensed techni 


COUNCIL ADOPTS STANDARDS 
The Philadelphia Coune f Ra & 

Television Service Associatior 

approved a resolution rec 

of its member association 


a certified statement that 


posed of a minimum 

members, holds regular meeting 
to list its authorized autho» he 
was taken, it was stated, to strengt 


the council’s position a 

of organized service in P} 

Members not complying 

tion will be dropped from membs 
The council is composs 

vision Service Dealers A 

Northeast 


Television Servics ve 


Association, the Tel 
Dealers Association of De vare { 
and the Allied Televi I Lecnr 


New Je 


presides 


Association of 
membe1 as cl 
council meeting. 
spokesmen 
is largely responsible 
the District Attorney’ ff 
fraudulent TV 
racketeering. 


Council 


servicing 


UPGRADING IN ¢ 
The Television Elect 
Association of ¢ 
in a concentrated seri 
the upgrading of tech 


HICAGO 


hicag 


A group of lecture ind sé 
color TV was opened May 9% by J 
Kalivoda of Motorola, 
circuitry analysis and 
ments in color TV. It w 
on May 16 by a specia 
RCA color sets by R \ ‘ 
by other lectures and 
exclusively to member f TESA 


cagoland. A series of | 


designed to bring informat 


important to the 
bers than even technical 
initiated at the March 1 
organization. 

Frank Moch, TESA~ 


president, reports that the 
the organization and 

awareness of the 
action bringing in ne me! 
regularly and that apy itior 
additional 
by the board of direct t tne 


nee 


are 
membershiy 


meeting. 


ARTS CHANGES NAME 
The Associated Rad & Telev 
Servicemen (Chicago) anr 
from May 1 the name of the 
Associated Radio & Telev n Serv 
Illinois, the a 
recently been incorporated wit} 
name under the laws of Illi 
Chairman Howard Wolfsor 
that the association 
charter members but one 
fourth year. 


men, 


has retained 
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says: 


30,000,000 TV antennas 
can be replaced in the next 5 years. 


8,000,000 worn out or antiquated antennas 
are spoiling TV reception now when 
Republican and Democratic conventions 
are the greatest drawing cards of all TV history. core aeeeee 


At WINEGARD we are quadrupling our manufacturing 
capacity because we absolutely believe that our new 
Color’ceptor, Color Beam and Minute Mount are the 
antennas that will create a new standard of TV reception 
and make good color reception a reality for everybody. 


Let me tell you about these new antennas: 


- -“, The Color’ceptor is the first high gain, 
fringe area antenna particularly engi- 
neered for color reception. Based on 
world-famous WINEGARD Interceptor 
design, the Color’ceptor (18 elements) 
with ‘‘Power-Pack” has up to 47% more 
gain than the Interceptor and the 
highest front-to-back ratio of any sin- 
gle-bay, all-channel antenna in the in- 





dustry. 
The two Color Beams are the world’s 
first fully assembled and boxed complete 
antenna installations. Mast, lead-in, insulators, mounts, 
clothespim on lead-in clip are all assembled (in box). Not a kit. 
Foolproof to install, the Color Beam can even be sold like an 
appliance for Do-It-Yourself customers. The Color Beam is 
intended for 50-mile reception radius. The DeLuxe Color Beam 
has an average reception radius of 100 miles and is equipped 
with the “Jigger Mount,” the only universal mount for all 
types of roofs and buildings. 


ee 

ean 866 - 
e As 

Sean *2%e 
Seen," *2 


“See "se 

S ®eeen®* tee," 
* ees 726 ee 
en .** 0 a4" * 800 
fk A 


A brand new approach, the Minute-Mount is a completely 
factory-assembled tripod tower with high-gain antenna for 
extremely rugged fringe area service—particularly 

suited for terrain with high winds. The complete package 
consists of 10-foot non-corrosive all aluminum fold-out assembly 
mast with high gain antenna incorporating the patented 
WINEGARD Electro-Lens focusing, attached high-quality 
lead-in, 7 insulators (3 attached on mount), lightning 
arrestor, ground-wire and ground-rod. 

We design every WINEGARD ANTENNA to make you, 
Servicemen of America, more money, more easily, with more 
satisfied customers. Ask any leading Electronic Parts 
Distributor for complete information or writeme. 


FAMOUS WINEGARD ANTENNAS FOR ONE-MAN SEVEN-MINUTE 
INSTALLATION FOR BLACK AND WHITE OR COLOR. 


v WINEGARD company 


Burlington, lowa MINUTE-MOUNT M-1 $37.50 List 
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when it’s a 


Mijas 


QUAM 


Cone 


7 


SPEAKER 


A FREE copy of the lotest 
Quam Catalog, listing 
over 100 replacement 
speakers, is available from 
your distributor, or from 
the Quam-Nichols Compony 





you can 


SELL IT — 


and 


FORGET IT! 





Quam Speakers just don't come back. 
Ask any serviceman or distributor 
who handles them. The patented 
Adjust-a-Cone suspension and the 
patented U-shaped coil pot, com- 
bined with Quam’s advanced pro- 
duction and inspection procedures, 
are your assurance that every Quam 


Speaker is a trouble-free speaker. 


ask for QUAM the quality line for all your speaker needs 


QUAM-NICHOLS COMPANY 


234 EAST MARQUETTE RD, 


Arkay Model Hi-Fi FL-10 Amp-PreAmp Kit 
Williamson type super-linear amplifier 
with built-in pre-amp. Pushpull 12 watt 
output frequency response +1 db, 10 
to 40,000 cps with extremely low IM 
and harmor stort An amplifier 


to be proud of $28.95 


t your local 
ributor for these wonderful 
n ite today for the special FREE 
Catalogue and list of dealers. Y 
sent by return mail with no obligat 


Radio Kits Inc., vep:.10 


100 


CHICAGO 37, ILLINOIS 


Arkay Model 
HFT-7 Hi-Fi AM-FM Tuner Kit 
Matching tuner which offer 
1% distortion and a —70db hun 
Sensitivity is 6 uv for 20 db 
FM and 20 uv on AM 

With AFC control a 

Available 


120 Cedar Street, 


New York City 




















An unusually wide 
tubes, transistor al 


make up this month’ 
ing the group are 
TV picture tube. a 
tube and a tiny ‘ 


adioade 


21AXP22-A 

This tube, like 
directly viewed meta 
for color television re 


The 21AXP22-A |} 


ture of an internal ne 
a high resistance 
need To? in exter! 
the ultor power 

to protect the tub 


caused by a moment 
The neck-coating re 
mit ise of a tubs 
an external conduc 
with the metal env 
forms a supplementary 
As a result of imp. 
techniques the new 
light output. 
The 21AXP22-A (ar 
RCA) may be t 
21AX P22 


6CH8 


\ general-purpose n 


creased 


the nine-pin miniature 





also an RCA tube, co 
mu triode and a sha 
in one envelope. It i 
wide variety of appli 


and-white and color TV receive: . 
The pentode unit featu 
conductance (6,200 microm} ) 


grid-1-to-plate capacitance (.f 
and may be used a f 
video amplifier, age amy 
actance tube. The triode 
has a relatively hig! 
current (13 ma), is we 
in low-frequency os 
arator, syne clipper 
circuits. 

The pentode unit of the 6CH®& 
separate base-pin te! 
diagram) for both grid 


This permits the use of ar 
cathode resistor to minimize chang 
input resistance and inj 

with bias without cau 
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® HOT DIPPED 
GALVANIZED 


The finest, most durable finish is avail- 
able for ROHN Towers and accessories 
... all done entirely on the ROHN 
premises under careful ROHN super- 
vision. 


Rohn TV and C 








@ UNEQUALLED DESIGN 
AND ENGINEERING 


ROHN is the only design that has stood 
up over the years. ROHN has been first 
and foremost and always the /eader 
in new products to meet the changing 
demands 

















® MASS PRODUCTION 
FOR LOW COSTS 


ROHN was the first to utilize mass 
production techniques to build a supe- 
rior tower at the most competitive 
prices. This means no sacrifice in qual- 
ity yet far greater profits for you. 















e UNIVERSAL CUSTOMER 
ACCEPTANCE 


Thousands and thousands of installa- 
tions prove the ROHN line first in 
customer satisfaction. 





e@ PIONEER 
MANUFACTURERS 


Pioneers in tower manufacturing—and 
today one of the world’s largest manu- 
facturers of this type equipment. The 
ROHN Company was built on satisfac- 
tion on the part of distributor, dealer 
and customer alike. 


= 
= 
- 





e COMPLETE LINE 
Only ROHN offers a full line—one de- 
pendable one-stop source for all TV in- 
stallation equipment. Save headaches, 
save shipping costs, save time use 
ROHN unequalled service exclusively 


ALSO 











no.f) tower 


“All-Purpose” tower- 











Fulfills 759% of your general 
tower needs—is structurally as 
sturdy—yet costs less than the 
well-known Rohn No. 10 Tow- 
er. Ideal for home and indus 
trial installations, communica- 
tion requirements . . . eliminates 
stocking many different tower 





Both Towers Feature THE ROHN 
MAGIC TRIANGLE 


iority, famed wrap-around 

“magic triangle” design is featured in these 

all-steel towers. Towers have full 24" wide 

corrugated cross-bracin 

steel legs. The po waren ign assures depend- 
baal . 


For structural su 


ot 
Package Tower 


only complete line of 
OMMUNICATION TOWE 
proven in Profits and Customer Satisfaction 


®@ @ @ @ HIGHLIGHTS 


models Self-supporting to SO” Space Saver — cuts storage space 

or guyed to 120 ft.! Easy to climb 300% or more! - 

for fast, efficient servicing. Uul- Popular PT-48 has almost 50’ of n) 
izes “ Magic Triangle’ which in- sturdy tower within a compact 8’ x bing and corr 
sures far greater strength and 2 ackage' ‘Magic Triangle’ de- c bracing 
stability. Permanent hot-dipped sign is adapted to a pyramid shape 1. Tk ». 4 
galvanized coating. Dependabil- using a wide 19” base with progres- ally 1x 
ity —a feature customers de- sively decreasing size upward. De- r t for 
mand — is assured with the creases your overhead easy to Ip to 300°; or 
Rohn No. 6 Tower de transport and assemble — cuts ship r heights when 
signed to “stand up’ for years ping costs. Galvanized throughout lerably greater 
to the rigors of weather and Available in heights of 24, 32, 40 $ required be 
climatic conditions 48, 56 and 64 feet! : : 





ic 


RS 





OF THE R‘ , 


COMMUNICATIONS 
TOWER 






































excessive wind 


ading. Use 








te ley hone 








welded to tubular 








— 


= Telescoping Masts 


Heavy-duty hot-dipped galvan- 
ized steel tubing and rigid joints 
give extraordinary strength 
Quick installation mast at- 
| tached to base—antenna fixed, 
then mast hoisted quickly to 
desired height. Utilizes special 
clamp and guy ring arrange- 
ment. Flanged interior section; 
crimped exterior section gives 
mast stability that can’t be beat 


/ Complete with guy rings and 
‘ necessary erection parts. In 20, 
ZEN —s-30, 40 and 50 ft. sizes. Bases 





and ground mounts available, 





a full line of ROHN ACCESSORIES 


Rotor posts, house brackets, eave 
brackets, peak and flat roof mounts, 
instant drive-in bases, hinged base 
sections, telescoping mast bases, guy- 
ing brackets, UHF antenna mounts, 
erection fixtures, variety of mounts 
and supports for masts or tubing, 


tower installation accessories, TV 
service tables, mast and TV hot- 
dipped galvanized tubing, guy rings, 
“ewister-anchors”, rubber tower 
grommets, insulator sections, hinged 
rotor platform, accessory shelf and 
platform and dozens of other items. 
Get the complete catalog TODAY! 


ROHN Manufacturing Company 


/ 116 LIMESTONE, BELLEVUE 





JULY, 


PEORIA, ILLINOIS 


1956 









ROHN FOLD- j 
OVER TOWERS 


These unique fold 
ers are perfect for experi 
mentation, TV service de 
partments, amateur use, and 
special purposes Uses regu- 
lar ROHN tower sections 
with kit. Now available in 
standard No. 10 tower to 
50’, and in ROHN No. 30 
& No. 40 towers for heavy- 
duty use 


MAIL THIS COUPON FOR FREE LITERATURE! 








ver tOW- 











r Rohn Manufacturing Company 
116 Limestone, Bellevue 
Peoria, Illinois 





Gentlemen: Please rush me complete details on the full 
line of Rohn Towers and Accessories 








Ce —— 
ee RA anemchsiiatatiliiens 
Address. — 

City. State. 
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this TV serviceman uses. 


STANCOIR 


EXACT REPLACEMENT 
TRANSFORMERS 







Seerst 


— 


iT, 


lhe Lak 


You too can take life easy and have time to 
spare when you use Stancor exact replace- 
ments. No changing of circuits, no drilling 


There are now 59 Stancor exact 
replacement flybacks covering 
all major TV set manufacturers 
and many private label brands. 





The latest units include 6 new of holes . 


Zenith replacements that give 
you 


71% ZENITH 
EXACT REPLACEMENT 
FLYBACK COVERAGE 


and 6 new General Electric 
replacements that give you 


79% G. E. 
EXACT REPLACEMENT 
FLYBACK COVERAGE 


. . you just take out the defective 
unit and replace it with a Stancor Trans- 
former that exactly duplicates the original. 


FREE The New Stancor TV Transformer 


Replacement Guide, listing accurate replacement 
data on almost 8500 TV models and chassis of 116 
manufacturers. If you haven't received your copy 
see your Stancor distributor or 
Standard Transformer Corporation 


CHICAGO STANDARD TRANSFORMER CORPORATION 


fr, 3509 ADDISON STREET 


1 ae? CHICAGO 18, ILLINOIS 


write Chicago 









Export Soles 

Roburn Agencies, Ine. 
43! Greenwich Street 
New York 13,N. Y, 











For Your Protection 


RADIO-ELECTRONICS is continually alert to maintain a high 
level of integrity in our advertising columns. In the case of tube 
advertising—which has suffered special abuses—we insist that 
all advertisers must warrant that their tubes are: 


New and unused 

Not mechanical or electrical rejects 

Not washed or rebranded 

(See page 57 of the January, 1956, issue) 


We investigate carefully when we have grounds to suspect that 
any advertiser is not living strictly up to these rules. 
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NEW TUBES AND RESISTORS 


which might otherwise oc: 


was internally connected to the 


Each section of the 6CH8 


} 


(Continued) 


cathode with individual base-} 


nals. In addition, the basin, 
ment and internal connect 
signed so that couplings 


triode unit and the pentode 
eliminated. Heater 
6CH8 6.3 the 
150 ma. 


1s and curre 


RCA 6CB5-A 

A high-perveance beam 
of the glass octal type, the 
designed especially for use 
zontal-deflection amplifier t 
television It i 
more the 


receivers. 
compact than 


which it is electrically intercha 


The 6CB5-A has 


dissipation of 23 watts and 


a 


grid-2 input of 3.6 watts. Th 
positiv 


in addition 
plate 


to 
voltage 


peak 
of 6 


a 
rating 


lute), enable a single 6CB5 


able circuits, to provide fu 
for the 21AXP22 color 
Heater voltage 6.3; 
requirements are 2.5 


is 


Tiny rectifier 

A new twin diode, a mini 
Sel rectifier, has 
G-E. The selenium unit (s¢ 


been 


designed for use as a horizontal pha 


detector in place of the popul: 


(shown above it) in televi 
The new semi-conductor 
adapted for automatic ass¢ 
tions using printed circui 
about half as much as the 


places, the rectifier is built to 


times longer. 


Typical electrical charact 
a minimum forward curren 


volts and 
of 25 
The characteristic 
section is approximat 
negligible unbalance 


de at 2 
current 
volts. 
pel 

with 


a maxin 


IEP I 
A new 


oscillos« ope Sanit 


- 
voltage 


ibe 


6 


an 


eSE 


CRE 


S00 


ll 


Y 


microampere 


A, 


heater 


amperes 


(see photo), having a diamet 


RADIO 


annoul! 


maximum 


1E 
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Scientifically Packaged to Prevent 
Bent Soldering Leads! 


Blue... 1-Watt 


Color Coded for Quick, Easy Identification . . . 


Packed in re-usable, hinged cover plastic boxes as follows 


nS 6 pes. per box 
VYo-Watt Me . 4 pes. per box 
. 3 pes. per box 


CARBON RESISTORS 
ALL ONE PRICE... ONE STANDARD PACKAGE 
LIST $1.00 per BOX 


DEALER NET 60< PER BOX 
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|) SVRVTS Saas 





ae 
AAA 


: eesti 
4333 
43333 +3355 een eee 


qanee® 


“SI 
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es 
You'll go for / 


MALLORY GEMS 


—the new plastic 
tubular capacitors 


For replacement of paper tubulars, 
you can’t beat new Mallory 
en > ‘ 
Gems.” Compare these value 
features—yours without premium 
price: 


loosen 
heat or 


@ Locked-in leads can’t 
from soldering iron 
vibration. 


@ Real humidity protection, using 

a high grade mica-filled bakelite 
case, ends possibilities of prema- 
ture shorts. 


@ Uniform quality of each capaci- 
tor assured by true-center 
construction, which protects the 

element from damage during 
assembly. 


is 


Try Mallory ““Gems”—and you'll 
never settle for less. Get your stock 
now, from your local Mallory 
distributor. 











MarorY 


P. R. MALLORY & CO. 









Inc., INDIANAPOLIS 6, INDIANA 


— 





NEW TUBES AND TRANSISTORS (Continued 
1% inches, has been announced 
RCA. It is intended prin \ 

in lightweight portable eq ment 
craft and in 
service for large 
such as computers 


The 1EP1 


continuou monito 
elect I 


and 


uses elect 





| and deflection. It 
minimum useful scree 
11/16 inches, a 
length of only 41 
2 There 
terminals (see base dias 
deflecting 
balanced 


16 ir 
puNCES, are 
electrode 


deflection. The 











a trace having high b: 
tively low ultor volt 
ultor voltage is 1,500 H 
is 6.5; heater current 
type Pl screen’ ph 
medium persistance 





Thirty-five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK, Founder 


Modern Electrics 

Wireless Association of A 

Electrical Experimenter 

Radio News 

Science & Invention 

Televisior 

Radio-Craft 


Short-Wave Craft 


Television News 








Some targer tibraries still 
EXPERIMENTER on 


have 
file 


In July 1922 Science and Invention 
(formerly Electrical Experimenter) 


The Radiophot. Telev 
Gernsback 
Freaks of Railroad Ra 
Peck 
French Radio Station at 
Radio for the Beginner 
strong Perry 
Radio Amplification | R ert | I 
Sin ple t Radiophone Recs P 
Winner, by Leon We 
Secret Radio Message 
Radio Oracle 
RADIO-ELECTRONICS 
i in 








.» another 


MALLORY 


service-engineered 
product 





MOTOROLA TS 292 


So-called Barkhausen lines may a 
pear at the left side of the raster with 
their wavy, mostly black, pepper and 
salt effect. The real trouble is parasitic 
oscillation at the grid of the horizontal 
output tube rather than Barkhausen 
oscillation within it. (A magnet brought 
near the tube will cause true Barkhau 


sen oscillation to change frequency oO! 





More than 
60 Million 
Vibrators 

worth of 

experience 


6BG6-G_ 


— 


to cease.) The cure is to disconnect the 
lead from the control 1 d of the 6BG6 
and insert a 100-ohm or l-watt re 


istor between the grid terminal and the 


...to bring you 
canoe Bap bender rgesar te the best! 


will quelch the oscillation which may 
be present with some 6BG6 tube al Yes, it has taken 26 year | 
not it wit the tred vot 1 
though n¢ ith others.—A I development plus the L¢ 
ing know-how gained by making n 
TELETONE 149 than 60 million vibrator 60 
Thi riodel will usually give a fuzzy units worth of expe rl ice to prin 
picture ¢ » the 4 e be Mallory’slong-lived, pren perfo 
( for intel ! yur tt I 
se igh he sons ance vibrators 
} ture circuit T} eul onl } 
nals and can be cured by c Unique Mallory features have reduce 
nect 1 small mica capacitor np mechanical hum to leve thought 
f +} tn dat + . : 
UES AUD & » possible a tew years igo ie 1 
This prevents the na : , 
“sia ; extended vibrator life, and est ished 
throug! la virit d 
other parts of the circuit I eG new standards of reliability and 


RCA KCS96. KCS97 As in the past, Mallory will « { 


lead the vibrator field in di 1 
\ cor cle ible ner ( I ound gain 
‘ development ... bringing you 
" ahove cl bv removing the ground In performance the utmo 
nect n the cathode « he 6U8 omy and efficiency 
yund | and inserting an 82 ’ 
7 Tee Give your customers 
ohn watt resisto! etween cat! 1¢ 
evroul The resisto hou be bv- Be certain you order Mallo 
1 with a O1-xaf ami P your distributor. 
pa oO! Thi cnal i t ( | 
productior rec vel When the 
eo} e ] ice t} id] tment of the 
ind takeoff tra former (T7101) 
hould be « ked by tur ] a weal 
ignal anda ting TI ! " ! 


ignal and ad | for mi 
ound.—RCA Television Service T 


AM RECEIVER ALIGNMENT 

In emergencies you can use an or- 
dinary voltmeter as an output meter 
for AM set alignment. Connect it from 
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TECHNOTES (Cont 
ground to the screer 
rf amplifier tube—if 























fed from a dropping 


$ HILCO . signal strength hans 
aye goes up, reduc ing 
World's Largest Field se 
I 


yy the meter.—Cha 


Service Organization COMMON-G 7ROUD ND HUM 


Wires carrying a 


is the pioneer in the servicing of electronic connected to the 


equipment for BOTH industry ana g vernment. In side being gyrounde ( 
all areas of the United States, and in nearly every bare lead from the 
section of the world, PHILCO men are at work on the ac ground patl 
vital communications installations. control. 







ELECTRICAL ENGINEERS 
and TECHNICIANS 


at all levels and in all fields of electronics are 
needed for long range, challenging and real 
interesting assignments, guaranteed to ut 
fullest skills of men who are specialists in the De 
Maintenance and/or Instruction of others ( 
munication, Radar and Sonar Equipment. 





Men who can qualify for our important pr 
are assured that there is no other company off 
more fully paid benefits to its employees PLU 





valuable family insurance and hospitalization pr 
grams PLUS top pay, special assignment bonuses 
and a planned, fully integrated program for mer 
and faithful service salary increases. 


TODA y. .. is the time to evaluate your 

past and present growth poten- 
tial against the FUTURE. Write NOW for the 
PHILCO EMPLOYMENT STORY. 


ARVIN MODEL 7214CM 


22nd & Lehigh Ave., Philadelphia 32, Pa. riage set a 

. piete tone reversal cou} 
First In Income and Employee Benefits! cessive high-frequency 
ing on all stations. Sign: 
grid of the first 6AU6 f 
fier was O.K. The plat 
listorted and low in am} 


Resistance checks 


Sufficient common 


present to cause not! 
audio which was <¢ 

the capacitor elsew he 
Shaw 


PHILCO 46-1201 RADIO 
The chassis of thi 
a vertical position 
transformer located 
rectifier and beam-} 
tubes. Early runs of t 
Wax-impregnated if tra 
TECH & EP heat from the tubes m« 
ing it to run into the 
cure here is to replace 
Di Visi ON with a conventional 
Jr 


Sec, - 




















DeRO All Purpose DeRO-Juvenator 


One rejuvenator replaces all! Model } 
AY . RU-5—uwuniversal 6 wire, for use on wane Ser REGISTERED PATENT 
- all series or parallel filament TV sets, PATENT INFORMATION ATTORNEY 6AU6 C1-Séupt 1 : 
e both electrostatic and electromagnetic Book and ASSOCIATE EXAMINE DED AMPL — 000 
Restor es brilliance and contrast $395 INVENTORS RECORD U.S. PAT BB gn tee tly 7 “Hee 1 (00 ¢ 6AQ5 
>» pix tube without obligation =e i | LAA! LAA 


DeERO @ 134 Nassau Rd., Roosevelt, L.1,N.Y. 7zsre warner BUILDING 
WASHINGTON 4, D PATENT LAWYER 


AT ALL LEADING JOBBERS e az pola GUSTAVE MILLER Patent Attorney & Advisor RI-3.9K SK 
U.S. Navy Dept. 1930-1947 - ae 
~ [ . J { ah ) 








. ° ° ’ 
LMB cocoate We Are Precise Distributors | »s,10« care «ose meres 
OFFERS FREE New Ultra Fast 116K Tube Checker $69.95 
Vix 
— The 11i1K—Winner in Independent Survey $79.95 
inside LMB boxes ; | 907 5.95 , ; 
: ans ; ; 7” Voltmeter Model 9071 K $35.95 cuited capacitor C1 (56 f) 
x if you already own the t!!K we offer a solid 5/16- -< > Th 
< inch Hardwood Case in a choice of Walnut-Mahogany with resistor R-1 r 
~ Oak, $16.00 Net FOB Norfotk. it i t neces the low-frequency resp 
b e. sary to remove the Tester from the metal case considerable smear and the 
k t f t Write for Bargain Circula 
t toms due to excessive I 
; ELECTRONIC PARTS CO, response. Although not too apparent 
1011 Venice Bivd. 9303 Granby Street - 
: the syne was somewhat critica 1. 
Los Angeles 15, Calif. Norfolk 3, Va. lines 
| awson 
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TECHNOTES (Continued) 
REGENCY TRANSISTOR RADIO 
Complaints of intermittent and noisy 
ition in this miniature (model 


rR-1) have been traced to two separate 
ee 








Che on-off switch is not of the self- 
ining type and a minute deposit of 

between the contacts prevents its 
Remove the wax with sol- 
nt and burnish the contacts to cure 
his trouble. 


Also, the plastic insulated lead from 


yperation, 


loop to the stator of the tuning 
ipacitor may short to the capacitor 
rame. A fast cure for this is to loosen 
mounting screw on the tuning 
pacitor and slip a small piece of 
nsulating paper between the panel and 


apacitor frame. Tighten the mount- 
ig screw and dress the loop lead be 
en the insulating paper and the 
lastic panel.—Roy E. Pafenberg 


DU MONT RA 164 
This chassis did not maintain hori- 
mtal syne during program changes. 
The trouble was traced to an increase 

in the value of R236, a 100,000-ohm 
istor (see diagram). It mus 

match its mate R237 in the load of the 


closely 


phase detector tube so that the voltages 
SALS 
7 it ‘, fay 
mut + on a 
ie [op 
iis i AL 
de 
e 4 | am 6 ~- ORD 


MAA 


220K 05 
4, 7ME 


‘ 

leveloped across them will be equal at 
the on-frequency condition of the hori- 
zontal oscillator. R236 had increased 
in this chassis to 240,000 ohms. The 

placement resistor was soldered in 
with longer leads than the original unit 
since the shortness of the leads of both 
R236 and R237 together with the heat 
f soldering produced the change in 
value. R237 was also replaced with long 
-ads—% inch.—Lawrence Shau 


PHILCO 938K RADIO 
Weak reception or none at all is often 
to a defective l-megohm volume 
mntrol. This has a special shaft and 
ist be ordered from a Philco distribu- 
tol 
If oscillations occur when the set is 
jarred, check the ave bypass capacitor 
it often opens intermittently. Replace 
with a .05-uf unit. 
When the motor tuning does not func- 
tion correctly, inspect the wire that 
grounds one side of the pushbutton 


switch contacts—it sometimes comes 
loose. When this happens, solder it to 
the lug that is riveted to the case of 


he receiver. 
In several of these sets weak and 
storted reception was due to a loose 
speaker plug.—Milo Bannister END 
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JERROLD ELECTRONICS CORP. 
2216 Chestnut Street, 


In Canada: JERROLD ELECTRONICS (Canada) Ltd 












MY PROFITS 
JUST BEGIN 


WITH THE 
INSTALLATION 





















JERROLD MASTER TV SYSTEMS 


Smart service technicians and dealers realize that the profit 
they make on the sale and installation of a Jerrold Master TV 
System is only the beginning! For the sharp, snow pictures 


delivered by a Jerrold system is their key to mass receiver orders 
- « - More receiver servicing jobs . . . more frequent Master TV 


installations as other businessmen become Jerrold- 


Cash-in on the growing demand for Jerrold Master TV Systems 


in motels, apartments, clubs, and small hotels. With a Jerrold sys- 
tem there are no installation headaches . . . no guesswork about 
profits. Every installation step is figured out for 1 in advance 

Discover how easy it is to get beautiful, snow-free pictures at 5, 
10, 20, or more epwiige from a single antenna—eve in ultra- 


fringe areas. Send 25c today for the big illustration-packed book- 
let, “INSTALLATION MADE EASY.” It shows how t 
ably sell, estimate costs, install, and service any TV System. 


. the complete Master TY Line 


JERROLD 
Sold by leading distributors 


De-Snower® pre-amplifiers 
UHF Master Converters 
Distribution Amplifiers 

Line Splitters 

Line Tap Impedance Matchers 
Solderless Coaxial Connectors 
Interference Traps 
Attenuator Pads 


Philadelphia 3, Pa. 


i 


50 Wingold Ave., Toronto 10, Ontario 
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ATLAS SOUND CORP. 
1443 — 39 St., Brooklyn 18, N. Y. 
Send FREE Buyer's Guide to save me money on 


public address Loudspeakers, Microphone Stands 
and accessories. 








Question 
Box 


Name_ Title. 





a 





Type of Business 











Address ——— 





NS 
















































HOW to SAVE MONEY 115-230-VOLT AMPLIFIER 
A low-cost high-fidelity amplifier verts the power supply 
on ie U DSPEAKERS using two 6SQ7’s and two 50L6-GT’s is voltage doubler to a half 
described in a Sarkes Ta a selenium for 220-volt operatior VW 
rectiner applicatio) heet It ses a plifier is, operated fron 
and Mi 43 Sh transformerless soltage-d ble; ty pe line plug must he 
supply operating from @ 117-volt line. B-minus bus connect 
| I’d like to replace the 6SQ7’s with a or negative side of the 
| 
| NPUT (XTAL PICKUP OR ’ 12AX7 . 
CXTAL Pr ; min 9 
S—~vw kK} Je20me SOL6-GT (2) 
j T | 
+ frre 
| M Me : 
+ + + rn 
— K A 
wr é > +} 4 | , 
CHA 4 3 k on! “3 
aan Ne 470K 
3 \ —o ‘ Tw 
—OPOe Oy cy OANA HH OAMAA AAA 
(SVAC I eac oX~ #4 “ 4 
220v } + 247 
A DC + ' ow - 
a—obets 204 an oe oS 
=, ¥ i Ti 
as - 
+ 
* 
1\ ¢ ” 7 ~3-8 
\. 800n SOW} AA _ AJ | meses 
ie 7 4 2 a 15 7 _ 
L/ cw 
twin triode and modify the power sup- Three 130-volt 100-1 
ply to operate from 11 lt ac and 230- tifiers are used. Two 
volt ac or de lines that I expect to find handle the applied volt 
while traveling abroad Please shou ing from 220 volts. 
how I can make these modifications Tt especially caretul 
I. S. F., Brooklyn, N. Y ing the amplifier. Is« 
The diagram shows how the ampli- bus from the chassis an 
fier can be modified. A 12AX7 replaces sulate the shafts of the 
the 6SQ7’s. The power supply is con controls and take caré 
verted to provide approximately 200 phone, phono pickup or 
volts de on the output plates when op does not come in dir 
erated from 115 volts ac or 220 volts a the B—minus bus. 
or de. S1 is a dpst line switch. S2 is a The plate current d 
= three-circuit double-throw switch that is very low, as with the 6SQ 
ee — selects the correct line-dropping re- insignificant when compart 
Q ‘ sistor for the heater string and con- the two 50L6 output tube 
{ 
i ——— oan ‘ — 
| _ 27.255-MC TRANSMITTER 
2 Lb ~ vf plan to build the miniature model 3A4 
a ais ASS control receiver de ( hed ) the 1) ril 27.255 MC XTAL —— 
| issue and would like plans for a trans- _in 
‘ tu | hed | 
" Fill in coupon and mitter to go with it. Where can I get 
find out how ATLAS construction de tails? _-W e K. G., Cleve a 
| 
proves that better land, Ohio. SMC 
know-how can pro- | | This diagram was taken from Radio- u | sy fg wil 
la a better products | Control Handbook by Howard G. Me- be a | _£2a-— 
i at low t ’ a ; : ; T Sou 
/ ewer cost fe you Entee. In it you will find details on ++ 
~~ Depend on world- | | ; f 7, 005 | 1 
( famous ATLAS——the | | transmitters and receivers for R-( ) Se - 
complete quality line fans from the newest novice to the most om ): on 
with specialist know- advanced amateur. > 
how since 1930. Grid coil L1-consists of 30 turns of qv : 
No. 22 dee wire wound on a %-inch- 
: : os = : 135V 
ATLAS souno CORP. diameter Bakelite rod. Tap 3 turns from Lp = 
1443-39th. Street, Brooklyn 18, New York the low end. Plate tank coil L2 is an 
in Canode Atlas Radio Corp., itd, Toronto, Ont 
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QUESTION BOX (Continued) 





coil of 11 turns of No. 14 
enameled wire with an inside diameter 
of *% inch and spaced to a length of 1! 
inches. L3 is 5 turns of No. 14 solid 
hookup wire closewound with an insid« 
diameter of *%4 inch. It is mounted or 
the same axis and close to the ground 
end of L2. 

With the antenna connected, the 
pacing between L2 and L3 should be 
adjusted for about 12 ma plate current 
when the transmitter is resting on the 
ground and the plate circuit is tuned 
to resonance, 


alrwound 








LOUDNESS CONTROL 


channel vtiaed -equalize) describe d (ai 
the November, 1955, issue. Before ] 
start construction I’d like to have a 
sketch shou ing how a loudness control 


can he adde = F. F. V., Gl ndale ; N. Y 












LOUDNESS CONT 
(500K TAPPED AT 
240K & 375K) 
>< 


> 
, TO AMPL 













The diagram shows a Centralab type 


master gain control. This consists of a 
500,000-ohm volume control with taps 
at 240,000 and 375,000 ohms and a 
printed-circuit R-C network. The num- 
bered terminals are those on the printed- 
circuit plate. 





ECHO FOR TAPE RECORDINGS 
Please show me how I can use the 
echo unit in the February, 1956, issue 
to add reverberation to sounds being 
recorded on tape or dises.—T. J. D.., 
Worceceste r. Mass. 
The diagram shows a basic arrange- 
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SULT, 





C1-60 Junior Compentrol in place of the | 


I am plann ng to build the three- 
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Cornell-Dubilier’s “Blue Beavers” 
are the serviceman’s very own. 
They’re sold only through author- 
ized C-D Distributors. Full profit 
and complete customer satisfaction 
comes only with “Blue Beaver” Elec- 
trolytics. They are a truly exclusive 
capacitor—exclusive in quality and 
long life performance—and made 
only by C-D, exclusively for the 
service trade. Ask your nearby C-D 
Distributor for catalog or write di- 
rect to Cornell-Dubilier Electric 
Corporation, South Plainfield, N. J. 





® South Plainfield, N.J ; New Bedford, Worcester & Cambrid 
Sanford, Fuquay Springs & Varina, N. C.; Venice, Cal 
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outdoor installations 
are made with 


IWIN LEAD! 


More than 25% of all outdoor tv installations 
—more than 5,000,000 installations in the United States 
alone—have been made with AMPHENOL Twin Lead! 


These tremendous sales figures prove the popularity 
of AMPHENOL Twin Lead with Dealers, 


who know these important advantages: 


CUSTOMER SATISFACTION. The quality of 
AMPHENOL Twin Lead has always pro- 
vided the complete customer satisfaction 


important to you for repeat sales. 


EASY-TO-USE HANKS. Neat packages of 
pre-cut, pre-assembled 50, 75 and 100 
foot lengths make AMPHENOL Twin Lead 


easy to handle and install, 


GREATER PROFITS. Good mark-ups to fair 


selling prices make AMPHENOL Twin Lead 





the plus profit lead-in. 


Today MORE Dealers sell MORE 
AMPHENOL Twin Lead than ever before— 
Sell and promote the LEADER! 
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AMPHENOL ELECTRONICS CORPORATION Pavi-)'l4s‘)..= 
chicago 50, illinois \ AM PHENOL 


AMPHENOL CANADA LIMITED toronto9, ontario 











QUESTION BOX (Contin 


ment that you can use. The out; 
the microphone is fed multanes 
to the recorder and to a delay unit tl 
feeds its output into the 
The driver amplifier may be 
as that in Fig. 2 of the on al 

We do know how the amplit 
the signal from the pi 
with that of the microphor Y 
find that the pickup 


enough to provid 
tion when fed directly 
mixer at point A. If 
low, then you car 
amplifier like that 


output of this stage 


mixer. The level cor 
plitudes of the direct 
nals. 


ELECTRONIC BELL SYSTEM 


I am designing a 


for a school and would e to he 

help. I want an electronic 

tem that will ring a bell f 15 sec 

5 minutes before and 5 ites atte 

each hour, starting at 8:55 am. a 

stopping at 4:55 p.m. The en 

work on a 5-day week (Monday tl y} 

Friday).—D. S., Windsor Locks, Co 
Many operations are simpler, 


economical and less likely to develo 
trouble when performed mechani 
or electrically rather than elect 
ically. This is a prime example of an 
application where electronics woul 
impractical. An electronic system 
this purpose would be complex and 
would be likely to consist of a nur 
of interlocked time-delay circuits or ar 
intricate counting system. It would be 


| an expensive project and would requ 


regular maintenance, Our suggestio 
that you contact a manufacturer of ti 
clocks or time switches igned 
this purpose. 

He could make, comparatively eas; 


| a virtually sure-fire electromechar 


system extremely simple 
an electronic network. 
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“Don’t worry Mrs. Jones—we'll take 
care of your set.” 
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: 2 ; Match R 7.95 
transistor radio (April, 1954) and then itances may not be optin 1e Fy BOK 
. i* 
followed it with the improved version were what I had: on han } é 5 ime 
described in the November, 1955, issue. works well on loval tat I euccscoceuseseeesscesosssesesesessesseoce eccceccce 
Here is an improvement on the _ night I can get New Ork and 1e Ha v. the 
\morose—Rogers model. I first replaced stations in the Mississippi Valley easi p iif 
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RADIO-ELECTRONIC CIRCUITS 


one or more of the capacit 
by the coarse frequency control. 


selected 
When 


the tube cuts off, the capacitor dis- 
charges through the fine frequency 
control in its cathode circuit. The linear 
portion of the discharge curve drives 
the horizontal deflection. amplifiers. 

When the triode is conducting to 
charge the frequency-determining ca- 
pacitor, its plate voltage is in the form 
of a negative-going pulse whose dura- 
tion is short compared to the sweep 
interval. This negative pulse ampli- 
fied and inverted and used for blank- 
ing. 

The diagram shows a simplified seec- 
tion of the multivibrator with the fre- 
quency controls. The negative pulse at 


the plate is fed to a 6AB4 amplifies 
inverter to produce a li positive 
pulse that is applied across a 220,000- 


large 


ohm resistor inserted between the cath- 
ode of the C-R tube and the arm of the 
intensity control. This pulse biases the 
C-R tube to cutoff during the retrace 
interval. 

The circuit is effective on all but the 
highest sweep range where only par- 
tial blanking occurs. TI because 


the gain of the 6AB4 drops off at 
frequencies and 
limited by the resistor in the 





igher 
vain 1s 


cathode 


because tne 


return of the C-R tube. If this resistor 
is made larger, screen brightness will 
be reduced. About 220,000 ohms seem 
to be a good compromise value. The 


use of a single triode a 


a plifier 
minimizes the added drain on the 





power! 
supply. 

Now is a good time to add a cir- 
cuit for external intensity modulation 
Connect a 270,000-ohm re tor between 
the control grid and the high side of 
the intensity control and a .02-uf 1600- 
volt blocking capacitor between the grid 
and an external ints ty n ation 


terminal. Added components are show 


in dashed lines on the iagram. Be 
cause of the pulse type voltag: ised 
in this circuit it is best to use over- 
rated components. As indicated in the 
diagram, two of the capacito sre 
1,600-volt units. 


The re tor should 
be rated at 1 watt.—Pa S } 


RADIATION ALARM 


Individual radiation moni 


health of personne! 


are 





vital to the work- 
ing with radioactive material Nor- 
mally these are either portable ioniza 
tion chambers or film badg* In each 
case, the monitor is checke n a lab 
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ry ir YTAL PH ¥ 
1 + at ue 
= 3 $ | 
| AROK 
+ ——__—_——? 
30V 
1 
ies | 
—_—+4 
| 
ae 









oratory at the 
shift. Thus, the 
an overdose of 
it until too 

Patent 2, 
Glass, 


monitor 


ena 

worke ‘ 
radiatior 

late. 
728,861, issued I 
describes a p 

that enables the 
determine at any time the 


he has received and sour 
when the accumulated dosage 
a predetermined level Tr} 
shown in Figs. 1 and 2 
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R5, 
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FIL LEADS x A 
i 
The device is built 
such as the Victoreen 58 
tied to the collector of 
chambe1 Initially, the 
capacitance of the char 
from a source of positive 
then S1 is thrown to Nor) | 
grid of the tube is biased be 
by the amount of cl 


capacitor. 
The 
volume 


capacitance of 
and the charg 


mine the maximum dose tl} 


tor will handle. Wher 
amount of radiation | 
chamber, the triode 


off conducts. The 
by a 30-volt battery 


A crystal 


and 


headphone | 


and capacitor removed) 
lamp are connected a 
the 60-volt battery. The .0' 
tor blocks de across the 
the tube conducts it 
drops—because of the 1 I 
sistor—and increases the 
the neon lamp to the point he 
fires. 

The crystal 


phone il 
relaxation t 
quency is controlled by the 
the triode plate. The triode 


form a 


ose! 


age decreases as radiatio1 é 
so the capacitance f 

charges and discharges 1 ‘ 
and the frequency increases. T} 

and discharge of the cry 

an audible note. 


To measure the dos¢ 
user turns the arm of the pot 


to the ground end 


and throw S51 





RADIO-ELECTRONICS 





RADIO-ELECTRONIC CIRCUITS (Continued) 


RESET, thus connecting the control 
across the 30- and 60-volt batteries in 
series. The control is then advanced 
until the alarm sounds. A calibrated 
dial on the potentiometer indicates the 
received, The switch is then 


cqosayre 


thrown to NORMAL to continue monitor- 


ing. 
Ordinary ionization 
chambers do not have enough capaci- 
tance for this application so the design 
in Fig. 2 is recommended. Aluminum 
is preferable for the concentric tube 
but brass or other metals may be used. 


two-electrode 


Tubes A and C form the outer electrode | 
of the chamber and B is the inner (col- | 


lector) electrode. The capacitance is 
about 20 wef and the volume is 34 ce. 
A dry gas such as nitrogen fills the 
chamber to about 1 atmosphere. Thi 
chamber has a maximum dosage of 
about 100 milliroentgens. The triode 
tube may be mounted in the chambe1 


as shown in Fig. 2. 


TRANSISTOR TRANSCEIVERS? 


Here are two experimental transis- 


tor oscillators that I feel can be adapted | 


for use as a low-powered transceiver. 
[ have not had time for further experi- 
ments but I am confident that fellow 
readers will be able to modify and 
improve the circuits. One novel feature 
is that they oscillate with voltages as 
low as 3. 





+ ant CK722 on 2NIO7 
Af 


+ 


+ 


“y 


Both circuits can probably be used 
as home broadcasters or low-powered 
transmitters. The circuit in Fig. 1 has 
a  single-button microphone 
transistor-coupled to the collector cir- 
cuit. The transformer that I used is 
an af output type with unknown imped 
ance ratios. When used as a transmitte1 
in the broadcast band, the unit has a 
range of around 35 feet. 








carbon 


be 100 
— 


vet 
CK722 4 2NI07 
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When the transformer is replaced 
by a pair of headphones, the unit be- 
comes 2 regenerative detector with 
regeneration controlled by the variable 
resistor between base and emitter. Sta- 
tion WGN in Chicago and Mexican sta- 
tion XEG were received here in Wich- 
ita, Kan., on a 50-foot antenna. 

Fig. 2 is a similar oscillator or trans- 
mitter using a tapped battery and the 
microphone directly in series with the 
collector.—W. G. Eslick END 
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(‘ Conlinenlal ait dyfense- fer 
165,000,000 Ameucars) 


Project SAGE, America’s air defense 
warning system, offers opportunities to 
challenge your ability. Equipped with 
more than 50,000 vacuum tubes, the 
SAGE computer is the result of the most 
advanced electronic concepts. Make your 
own career with SAGE, and the world’s 
largest computer. 


SYSTEMS ENGINEERS 


You will be responsible for the per- 
formance, evaluation, reliability testing 
and maintenance of the entire system. 


Requirement: Degree or equivalent with 
emphasis in electronics. 


FIELD TECHNICIANS 


Actual maintenance and component 
analysis. Assume high-level responsibility 


Requirement: ‘I'wo-year technical school 
training in electronics, or equivalent 


NOW is the time to investigate 


@ Permanent Employment 
e Training at Full Salary 


e Full Employee Benefits 
@ Relocation Expense 
Allowance 


Assignments in: 


e Portland, Me. e Richmond, Va e Syracuse, N. Y. 


... and other desirable locations 


Write, giving details of education and experie 
Nelson O. Heyer, IBM, Department 310 
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Military Products Division, Kingston 
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Now Available at 


ERIE DISTRIBUTORS 
Everywhere 


More complete than ever, the TEFLON items, that are avail- 
new ERIE D-56 Catalog not only able through ERIE Distributors 
describes and illustrates the com- Get your copy of the ERIE 
plete line of ERIE Electronic D-56 Catalog now at your ERIE 
Components but also includes’ Distributor; if he cannot supply 
CORNING GLASS and ERIE- it, write us, giving his nam« 


ERIE ELECTRONICS DISTRIBUTOR DIVISION 
ERIE RESISTOR CORPORATION 


fices ERIE, PA. 
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GET MORE WORK 
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easier and 
faster! 
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color 
TV, industrial electr } even 
atomic energy work. O er 400 
clear pictures Dozens of ! s make 
things doubly clear 
| PRACTICE 10 DAYS FREE! 
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| Dept. RE-76, RINEHART & CO. |} | 
| 232 Madison Ave., New York | N.Y | 
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Patents 





Lan ha’ 


CRYSTAL COUNTER 


Patent No. 2,717,964 
Vozcan Lawrence Parsegian, Brookl N. } 
| and Ralph Carrol Maninger, Montvale, \. J 
(Assigned to United States of 4 
represented by Lt Ss ftomic Energy Co 


| 


THYRATRON DISCHARGE CIRCUIT 
Patent No. 2.716.211 


Eugene A. Aas, Albuquer \ v 


igned to the United Stats of A 
the L. S. Atomic Ff 


(Ass 


resented by 
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(Continued) 


é 
can respond to ;z 
€ 


ach | nd. 
MAGNETOSTRICTIVE 
GENERATOR 


Patent No. 2,717,981 
Maurice Apstein, Bethesda, Md. 


(Assigned to United States of America 
as represented by the Secretary of Commerce) 
magnetostrictive generator 
rmined by the dimensior 
ator has no such 
1 tarted t 


As the wave 


L3 


tappes 
t amplifier delive 
up vibrations 
reache L2, the sec« 
nd so on. As the wave 
reases in power 
which travel in the rev 
are not in correct timing 
rthened Thi condition i 1 
terminating the core to absorb er 


t reflecting the vibrations back 


NEGATIVE-RESISTANCE 
CIRCUIT 
Patent No. 2,728,053 
John T. Bangert, Summit, N. J. 


(Assigned to Bell Telephone Labs, Inc., 
Vew York, N. Y.) 
terminal circuit provide negative 
which may be used to cancel the usual 
istance in a network. The circuit 
insistors in a regenerative arrange- 
1) 
nded-emitter stage provides gain and 
»olarity. The output is fed back to 
ough Cl and R1. Since the output 
ase as the input, this coupling 
tion or oscillation, depending 
of Rl. As a result, the resist- 
rminals 1 and 2 may be set to 
» as desired. 
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Now You Can Check Tubes 
Manufacturer's Way 





now onty * 1995 
$139.95 


and cover 


Model #111 
Mutual Conductance and Emission TUBE TESTER 


An independent scientific survey conducted by an impartial testing 
laboratory confirms what purchasers already know: “The most 
advanced, the most complete tube tester and the best priced is 
made by PRECISE DEVELOPMENT CORP., Oceanside, N. Y 


CHECK THESE ADDITIONAL ‘specs’... TALK TO YOUR JOBBER 
AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE hivesipstash 


The Model 111 is the only single commercial tube LAMENT sually on 
tester that checks ai! tubes for both E SSION and 2 eter 2 Jivid y Calibrated r $s and 
MUTUAL CONDUCTANCE separately. Filament current C r tua jucta test EWL 

is measured directly on large meter when checking : 

a VOLTAGE SAPPER tube. NEW MODERN DESIGNED 

ROTARY SWITCHES allow you to check each tube e made 
element individually. NEW TYPE Single Rotary*switch RT's ¢ e checke 
for complete short checks. The 111 makes all BIAS PTA 


ASK YOUR DISTRIBUTOR ABOUT THE FAMOUS MODEL No. 116 QUICK-TEST VERSION 
OF THE MODEL No. 111... TESTS 5 TUBES IN 4 SECONDS EACH ACCURATELY 
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Write for Miniature—Sub-Miniature Bulletin 
Please Refer to Dept. 144 
CANNON ELECTRIC COMPANY, 3209 zz. , 
Humboldt St., Los Angeles 31, Calif. ‘(ayy 
Representatives and Cannon dis- . 

tributors in all principal cities. 






GANLIYOLY GUESTS 


116 














PATENTS (Continued) 
Fig. 2 shows the negative-resistance circuit 
(N) combined with a conventions high-pa 
ot ] {——< 
ie 
o = — " oO 
Fig.2 
Losse I 
tive ists \ 
me itoff 
‘ deey 


SUPERCONDUCTOR OSCILLATOR 
Patent No. 2.725.474 


Eric Arvid Ericsson, Stockholm; 
inders Ossian Jorgensen 


Sune Lambert Overby, Stockholm, Sweden 


Traneberg; 


(Assigned to Telefonaktiebolaget IL VW. Ericsson, 
Stockholm, Sweden) 


This oscillator need r 
and superconductor. The iumit e of 
imilar material whose 
with decreasing magnet The ipercon- 
ductor must be maintaine¢ 
perature—for example, the t erature f liquid 
oxygen 

Originally S, the i} duct I almost 

resistance because t n ¢ é weak 
magnetic field. When the teh ed irrent 


rises through the coil nd tl h S, and C 


jt 











charge. The n field of LI, the 
maller of the coils, opposes that of the perma- 


P.M. L2 aids it. A ent in- 


begins to 


nent magnet, 


creases through L2, the 1 ngth- 
ened and soon the resistance f S becomes con- 
iderable. Therefore the fk th h L2 ps off 
and C begins to discharge t} h L1. These twe 
effects are opposite fa th ! rnetic field 
i oneerned. As the disc! ‘ rent begir 
to taper off, howeve th r ! ft t 
the permanent magnet. S et t iper- 


onductivity and all 


These being the origir 
tarts again, 
This type of « illator 
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PEAK-READING PROBE 


Demodulator probes used with oscil- 


ne Fs 
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your VOM will become when you supplement it 





4 FA: You will be amazed at how much more useful 
- . 
\ with a wturamic probe 





And YOU MUST be satisfied 
—or you may return the probe nd we 
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a 
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will refund your money 















loscopes to observe waveforms prior to 
letection (such as in the vide if — 
pentane a re NEW TYPE 265 
stages) may be converted to peak- { ( ) 
reading probes for use with a _ volt- ‘ 









meter. 


































A \ Net $9.95 

PROBE 4? upf CATH PLUG-IN CONN HOT OUTPUT t . } TYPE : 3 : 
TIP ) O47 TO VTVM ewes ¢\\ 262 Net $9.95 
Lifiren Bod n TYPE P Net $6.95 

Ow CAP kK 264 ’ 

| n Net $9.95 
Ts) an Fr terenic probes are gold plated, with hi ad Complete with 
— GND rr, full berating instructions. Nothing else to buy. Satist tocked by leading 
— e ‘\. \ jobbe If your local jobber does not carry the STanoanae with weur order 














DEMO PROBE ADDED SECTION \+—_J>—¢ 
BANS r. 3 TIME IS MONEY! 
° » ) Sd \ ° af 
A schematic of a typical demodulator > r Save Time — Save Money 
probe is shown in the diagram. A ca- ) 


scar th. seated due" Gama Pal with a Jeraramie probe Endorsed by 
making it a ee ae for | R. G. Middleton 
























ise with the mete hunting e 

(added) capacitor may be enclosed in a . 
hield with terminals to match the out uturamic For Black and White, 
put terminal of the probe- a plug-in 2500 West 23rd Street es 
irrangement. The output of the capaci- Chicago 8, Illinois Color Television 

tor may be provided with terminals fo1 

Vit tine nonKaietee BX e 2 GET INTO ONE OF THESE 
















































| CWER RADIC TOP OPPORTUNITY FIELDS 
NOVEL SOUND EFFECTS . LECTRIC TY 
\ recent public-address installation 


Se ee ee eee ‘ie. SB AOICE LIBRARY = Electronics 0¢ 


tere tit r way. The } ee i mF HERE IS LATE INFORMATION INA 
7 Bc : : HANDY FORM FOR TELEVISION AND RADIO 
tage band mu to approach UI tag REPAIRMEN, SERVICEMEN AND STUDENTS 








AUDELS T.V. RADIO 


SERVICE LIBRARY- = Radio-Color ball 
His y I ed — O 1500 
: b- TRAIN IN THE GREAT SHOPS OF 


P is istr 

Facts & Fi ‘ Modern 

Felevision, Ra Electroni BEST EQUIPPED 
evices at y ; ‘ 1E} KIND IN U.S 


Veterans and Non-V 




















adar 
ASK TO SEE IT! 
iT WILL PAY TO a 
rhe Basic Prit ciple . Finance Plan . 
tion—Installation—Oper i 


atio Repair 











FREE BOOK 









of speaker level. Using a 30-watt PA 
amplifier, it was found that one-quarter 





© S. PAULINA St HICA 
CITY © TELEVISION @ RA e Rt 


2 VOLUMES. Got thie Information a ES TERIET © UELEVIaew OF 





1 or Quick 
COMPLETE nce and Home St 













































turn of the phono rain control iy A 
all the volume needed. As speaker d- ver FieeTe 
al } n a peak fa B. W. COOKE. Pres NE El 
tan ee to te Genel see a Ss: aie 7 DAY TEST—PAY ONLY $1 A Month I 500 S. P hag 
y as to D spread over a 2-minute 00 Paulina St ag 
period, Ri was added so that fadins Da +eeneeeee MEAIL ORDER-::----------= | S, 
AUDEL. Publishers, 49 W. 23 St.,N.Y.10.N.Y. | 
could be spread over the full turn Mail AUDELS DIO SERVICE LIBRARY 2 Volumes) $6 
9 > n 7 days “AS tri oy tt O. K. 1 will remit $1 in 7 days and | 
(about 300°) of a potentiometer. $1 monthly until $6 is paid. Otherwise f will return them. 
Rl has two additional assets: It per- | 
mits shutting off the speaker when the | ™#™* -— 
amplifier or other equipment is being Address = — 
turned on or off, thereby preventing the Occupation | 
( 





+: » Pe pr Im alee - ; sie 
speakers from reproducing electrical Gisibbesiae Re oid Cintas. 
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STAN-BURN 
PARKS 


y CATHODE RAY TUBE SPECIALS : 


ONE YEAR GUARANTEE 








t STAN- STAN- 
G.E. Type BURN] G.E. Type BURN 
Bsi3.05 10BP4 $10.20 | $31.25. 17GP4 $20.75 
} 18.00 10FP4 14.00 32.25 I9AP4A 22.50 
16.25 I2LP4A 13.95 27.40 20CP4 18.95 
i 12QP4 10.50 3.00 21AP4 22.2 
28.95 12UP4 14.50 | 27.40. 21EP4 20.15 
| 18.15 1t4CP4 13.40 33.25 21IMP4 23.50 
ISDP4 14.50 90.75 24AP4 49.00 t 

ag; 5 I6AP4A 18.50 DUMONT TUBES 
25 16KP4 15.75 | 12QP4A $23.75 
G3 25 I6GP4 18.50 | I5DOP4 26.55 
900 I6LP4 15.25 160P4A 31.00 
q 29 00 16WP4 15.25 | 16FP4 26.00 
22.50 .17BP4 15.75 |] I7KP4 Fs 00 
y 28.15... 17CP4 . 19.50 | 19AP4A/B 33.25 

21KP4 





38 ae | 


7 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
$20 WORTH OF ELECTRONIC PARTS IN GRAB- Bac 
consisting of: Porcelain sockets .~ oils, speaker, trans- 
formers resistors, condense 


’ ONLY ‘$i Se 
TAPE RECORDERS—Famous Brand i 


i SPECIAL 
Li $249.9 Sies.co I Pr. $129 $79.95 
I: t P 59.95 


VORNADO—18 





plus 50c postage) 





’ 129.00 | 
for complete illustrated details 


a inDOw FANS 


“Write 





SPECIAL $47 9s net 
FRIGIO B i t 1 * 
"SPECIAL $47 95 r 


WESTINGHOUSE in stock. Write for full details i 





4 Am CONDITIONERS—Famous Brand 


i *e . Este Mitchell 
Write for full 


Westinghouse 
details and pric 


in 
es. 





Sensational YVOCALINE TRANSCEIVER—New low- 
priced 2 way rad tra , { 
PAC r io"xg ™ )— FCC Tate io cense 


WRITE FOR ILLUSTRATED DETAILS AND PRICES NOW! 
TRANS-ATOMIC Transistor Radio—KIT $6.95; WIRED $7.95 


SENSIPHONE EARPHONES Single $1.50; Double $2.50 
GERMANIUM DIODE Loopstick Radio Kit $3.25 














AM- re. sw eave RADIO 


Drift F FM rid € LeM For 
PLSH BL TTON ‘3179.35. F IGNAL PEKER 
$239.95 | le EAKER GRILLE 
ALTE IC ELECTRI NTENNA ‘ 





vu 3 age = a CHANGER—Mode! 950 with Ronette 
Sonotone fi cartridge—BRAND 


pover 














NEW ORIGINAL CARTONS $21.49 
vm 4 SPEED Hi-Fi CHANGER—Mode! 1210 with 
Ronette, Sonotone or Astatic flip-over cartridge $22 95 
RC456 4-speed Cotlare. Special ......$29.95 
45-RPM SPINDL $2.98 
WEBSTER Mode! 140—3-SPEED Automatic with 
Ronette Sonotone e Astatic flip-« car- 
tridg $22.49 
MONARCH 3 SPEED AUTO. INTERMIX t 
CHANGER with crystal cartridge $21.95 








Same with British variable reluctance 24.95 
45 RPM SPINDLE 1.88 
TU-8 MONARCH 3 Speed MOTOR & 

§ _Turntasce un s 4.95 J 
3 SPEED PORTABLE RECORD PLAYER with MONARCH 
CHANGER—Ronette cartridge ble Two Tone car A 
rying Case $32.95 

B mecmiess PORTABLE BATTERY OPERATED RADIO— 
Colors:—Gr Wh TUBE 
IMPOR 


Sia 9s le ss batteries 
BATTERY KIT for above $ 2.00 





JEWEL—Mede! 5200—S TUBE 
' 


AC OC RADIO 


$12.50 





TAPE— t 12 
XED—1 ¢ -$1.69 ea. 6 
$1.49 ea 


RECORDING O Feet _F 1 
rand 8 to 11 $1.59 ea. 





+ 
| HALLICRAFTERS TV 
17” Dealers net $103.95 
| Model net pret 4 
' $119.95 
-HI- Fl PACKAGE DEAL 
t « 
am HIN ASE F 
ri A r t 
r f ~ lar i 
A 
| 
| 
| 


Portable TV 
17TSs700mM— Table Mode!l—Dealers 
Mode!—Dealers net.... 
PORTABLE TV 


Mode! 21TS460M—Tabie 
SETCHELL-CARLSON 17 





JENSEN K210 PF AKER a0; N ARO H AUTO 
CHANGER GI SPEAKER 
URE in BI 





00D 


“9995 


on as 











for low cost prices and catalogs 


DEALERS: write F 
on '56 models—HALLICRAFTERS, CRESCENT, FAN- ] 
NON. SONORA, WILCOX-GAY, TECHMASTER. G.E., 
WESTINGHOUSE, TUNG-SOL | 
GRUNDIG ARKAY KITS, 
Address all inquiries to Dep ! 
ae ee Sessa _ 


© COMPLETE HIGH FIDELITY DEPARTMENT. SEND US 
B YOUR LIST FOR LOWEST QUOTATIONS ON ANY ITEM 1 


DeWALD, MAJESTIC, 


DELCO GEN 
RE-?. 


MOTORS. 


We invite export inquiries and offers. Our export de- & 
partment will give special attention to xpediting 
foreign orders at minimum commissions 

§ author zed_ distributors for United Motors, all Deico ff 
and Gen. Motors Auto Radio parts n stoek 

We also carry a complete of ¢ Jiar makes of 

Radio Tubes at 50 oO discou me Ales many other 
special purpose and transmitting types, and all elec- 
tronic parts nd equipment at lowest prices end 
us a list of your requirements for prompt quotations 
Terms: 20° with ord Balance C.0.D 


Minimum order $5.00 
w Write for our latest price list and Hi-Fi Catalog RE-7. g 







STAN-BURN RADIO ond 
ELECTRONICS CO 
558 CONEY ISLAND AVE. © BKLYN 18, N. Y 











TRY THIS ONE 


clicks. Two inputs are us¢ imultane- 
ously—a second phono input supplies 
crowd noise—so Rl permits gradual 


change of volume level with one speaker 
control rather than two input gai 


con- 

trols. 
t2 divides the audio power equally 
between speakers A and B in mid-posi- 
tion and supplies power to only one 
speaker at either extreme of rotation. 
In passing from one speaker to the sec- 
ond, the total power fed to the speak- 
ers remains virtualky constant. When 


only one speaker is fed, 
plied is 3.6 db below the amount avail- 
able at the 8-ohm tap of the amplifier. 
When both speakers are fed equally, the 
total power supplied them is 3.9 db 
below the available amount. The differ- 
ence of 0.3 db in power fed to one speak- 
er against two speakers is of 
negligible. The roughly 4-db power loss 
through the network is unimportant for 


the power sup- 


course 


the purpose at hand as only a fraction 
of the amplifier’s rated power is re- 
quired.—Herman Burstein 
CONTROL GUIDES 
Potentiometers with short, slotted 
shafts are frequently used for preset 


adjustments in commercial and home- 
constructed ans ager Adjusting these 
may sometimes be difficult if the shaft 
is closely surrounded by other compo- 








PANEL OR CHASSIS 


nents. A guide consisting of a suitable 
length of %4-inch-diameter vinyl tubing 
or insulating spaghetti slipped over the 


short shaft stub permanently will guide 


and insulate the screwdriver.—R. J. 
Sandretto 
SERVICE GIMMICK 

Nothing seems to look worse in a liv- 
ing room than a TV cabinet with the 
chassis removed. To overcome this, I 
carry several good color scenes and 
fasten these inside the safety glass with 
Scotch or masking tape every time I 
take a set out for repair. The customer 
reaction to this gimmick has been so 
enthusiastic that I am going have a 
quantity made up especially for the job 
with an imprint in the corner—some- 
thing like: “Sorry, gone to A-1 TV 
Service for repairs.” This is just an- 
other little extra that seems to pay off 
and you’d be surprised how much better 
the cabinet looks.—Don L. Roberts 


USING AC WATTMETER 
When a defective first 
placed on the bench, it is a idea 
to check its power consumption with a 
wattmeter and compare it with the 
manufacturer’s input wattage rating. 


recelvel S 


good 








It is a great help to leave the watt 


in 


the 


circuit while t 


apping and p? 


ing around to find intermittent or fa 


connections. 
mental 


par 


Poor grounds and té 
ts often make good cont 


momentarily and cause a chang 
power drain. The meter immediately 


dicates 


spot.” 


] 


pe 


If 
an 
re 


for 
5-ampere n 


recommended 


you ¢ 
ipere | 
fuse i 


checki 


that 


you have hit a “tend 
lon’t have a wattmete: 
15-volt ac meter with a 1 

n series 
ng most radi \ 
eter with an adequate 
for TV set nd | 


powered amplifiers.—Van H. Fy 


a 


INSULATED FIL TERS 


Many TV sets, ac—de receive ar 
amplifiers use can type electro 
capacitors with the car ate 

heavy cardboard sleeve. These 
used when the can for: one lead 
the capacitor and is hot with respect 
the chassis or ground. This type of 
pacitor is not as widely used the 


insulated type so it is often diffi 


obtain a r 


value. 
An uninsulated type can be u 


covering 
mailing tube 


heavy coating 


tk 


insulating 


lard W. 


to 


M 


any 
have 
6B 
to the 

give 


Z7 


Ha 


eplacement in tl correct 


ne can with a tight-fitt 
or by spra ng it Ww 


of 
lacquers 


one of tne pi 
or p tics.—] 


nsen 


6BQ7 SUBSTITUTE 


found 


tubes 


customer. I 


could 


taken. A 


in 


when ina 


tk 


and 
off pin 4 o1 


in the 
of the 


th 


prevent 
as this would cause 
circuit. 


e 


he 
li 


1e job 


) make 
th 


» of 


pin 1S 
it 


gether as t 


easily 


tu 


be 


times 


used 


socket 
12AT7 


Take 


broke 
into the 
it will fit two ways when pin 
clipped. This conversion ‘ 


during the ast vear | 
it hard to obtain | BQ7 
for replacemer 


thought of substituting in 
quic 


k service 
found that the l 
if the right ste; we 
conversior 


ana 


ttle 
however, it 


pinch. 


the substit it 
1e 12AT7 tog 
5, whichever or vr) 
This will place bot 

heater in parallel. Be 
clipped off nort eno 
from going int 

a short i 
in tying 


the tubs 


care 
he glass of 
n. Take 
socket 


too to Dp 


care 1 
the right a 





any set that has pin 9 of the 6BQ7 t 


socket and one side of the heat 
grounded. Although thi a 

area, there has been no noticeable 

nal drop after conversion.—Geo. Kk 


A nglado 


LUC 


ITE SCRATCHES 


Light scratches on Lucite TV 1 
can be removed with pumice. I rul 
pumice dry over these scratche th 
fingertip, using a gentle, circulan 
tion until the scratch disappear 
until it becomes less conspicuou 
B. W. Welz END 


RADIO-ELECTRONICS 

















Business 





Merchandising and Promotion 

Simpson Electric Co., Chicago, is 
issuing distributors a placard com- 
memorating the 50th anniversary of its 
founder, Ray R. Simpson, in the elec- 
tronics instrument industry. 

United Motors Service Division of 
General Motors, Detroit, Mich., is now 








packaging its line of Delco electron 
tubes in a colorful new carton. 
JFD Manufacturing Co., Brooklyn, 








N. Y., designed a new display for its 
Venus indoor TV antennas. 

Thompson Products, Electronics Divi- 
sion, Cleveland, Ohio, produced a series 
of full coloc movie films promoting its 
automatic Superotor antenna rotator. 

P. R. Mallory & Co. Inc., Indianapolis, 
Ind., designed a new point-of-sale self- 
merchandising kit for its mercury bat- 


Maton 
Meru 


Bettores 
RACABLRA 
lean 


Lower Cost Per Hour — 
co 





a ‘ — il 

teries for miniature transistorized port- 
able radios. The kit includes 20 batteries 
in 6 voltages and sizes. 

Blonder-Tongue Laboratories, West- | 
field, N. J., is now publishing a bi- | 
monthly newsletter for distributors and 
service technicians. 

Walsco Electronics Corp., Los An- 
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THE. VERY BEST IN CUSTOM TELEVISION 






bY TECH-MASTER 



































FOUND IN THE FINEST OF INTERIORS 


As the custom installation signifies the ultimate in 
well-chosen decor . so the name Tech-Master 
stands for the utmost in Custom television. The Hm 


reputation established with the manufacture of the 
ONLY TECH-MASTER 


renowned Model 630 chassis is further enhanced HAS THESE OUTSTANDING 

by the outstanding Tech-Master Audiophile and PLUS FEATURES 
: . ow i-famous 3 tube synchro 
Sound Theatre ik cima aimee Tae chadien 
picture stability. ¢ 30 tubes 

ed « Full Fr MM 

See your Custom hi-fi dealer toda) or write ; ng pgs hoe pa a 
TECH-MASTER CORPORATION path rhe i ld ented 
o Ninh Gdality nicture os well oe 
75 FRONT STREET, BROOKLYN, NEW YORK exceptional audio reproduction 





DON’T | WYiesZucetrole Says... 
THROW 
OLD 
RADIOS 
AWAY! 


Here's the data you need 
| to fix old sets FAST—good as new 


Just look uy 








Gt a RADIO rRor | Ho EhR’s OOK 
y. "Tells what is likely to ?, - [You can forget ’em 
time. Handbook covers ‘ [all when you have... 


Sarees ee ae ms QUIETROLE 


TRADE MARK REG. U PAT. OFF 


THE ONLY GUIDE OF ITS KIND! Me te exslin 





product that does 


Cuts service time in half ! sural all the lubricating and clean- 

er 4,800 mod f old rad nd e¢ 9 ing jobs on T V nd radio... 

4s a Ce gee alge 7 ©-",9 nothing does the job as well 

“4 “4 hy I K ey z.. : M ok eeena Gere: TUNER as Quietrole and you can 
r eearcte cath » SPECIFIC OT o—2 depend on that 


“TRY IT 10 DAYS . . at our risk! 4 Piret tn the Industry” 


“s**5 | “Choice of Better Service Declers Everywhere” 





Dept. R.E..76 Lacie ceva & co Inc : 

232 Base ae Ave Ne a bh A Ld M FR . 

crate QUIETROLE 

i a atdea : COMPANY inc. 

wee : ses South Carolina 
oa ae ek : ACTIVE RADIO ri TV. DISTRIBUTORS 





gs Cc 





28 Spodine Avenue © Toronto 2B Ontar 


"nine hart Books are sold by leading book stores 
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EXCLUSIVE!! 
TRANSISTOR 

, RADIO 

ee” J KITS 


by “KIT KING” 


"DUAL POWERED. SUN POWERED OR CELL 








KIT 1 SOLAR CELL Dual-powered, pocket size 
unit $ sitiv with ampli vo e Sun Battery for 
Gay lite works lamp, ¢t Mercury Cell for 
nite op yular batteries five times 
Pre-d 4 step by step instructions 
hi-gra t loop. 
in vote a $7.88 
shone ck knob, ¥s 
hardwa COMPLETE 

KIT 2 SOLAR Sun battery powered. (Kit #1 
less ™ y ce & switch). Wt. S&S oz 

a 

KIT 3 Eu Mercury cell powered 
kit =2 less sun batiery). We © os Sty $5.55 

HI- IMPEDANCE PHONES SOLDERING IRON with 


for above sets only $1.95 sOlder inctuded only $1 











FREE! ANY $1 KIT 
WITH EACH $10 ORDER! 


FAMOUS “KIT KING” $1 KITS 
8-PC. NUTORIVER KIT 125 RESISTORS insu- 
; Mm ae. - 
60 MICA CONDENSERS CRYSTAL RADIO 
‘ “ No 4 F 


60 CARBON RESISTORS < $ 
15 VARIABLE CON. 
DENSERS } r 


} $1 
15 VOLUME CONTROLS 


Sb ee hit of 


150 PARTS! 


‘ as | 


40 MOLDED CONDENS 
ers 


25 TUBE SOCKETS 


$1 


SO CERAMIC CONDENS 
ERS 


$1 


20 ww POWER 
$1 
. $1 
30 DISC CONDENSERS 
POWER SUPPLY SET 
$1 
50 RF COILS& CHOKES 
$1 
$1 12 PANEL SWITCHES 
60 TUBULAR CONDENS $1 
ERs 
7 PANEL LIGHTS 
$1 
DIODE KIT 1 $1 
1¢ POLY BOXES 
g1 
DIOOE KIT 2 
$1 
$1 scooPp 0 SUBMINI 
ATURE RESISTORS 


2000 PCS HARDWARE 


$1 
$1 2 


) PRECISION RESIST 


RS 
6 TERMINAL STRIPS 
$1 st 
7 ROLLS HOOKUP ~~ ete ager eae gai 
wWikRe 
$1 $1 
iz A oc INE cCoRDS is CERAMIC TRIM. 


! $1 we Sa 
FREE! GIANT BARGAIN FLYER! 











HOW TO os with chock Gr MO. tneiude sua 
f met t € ex 7 returned 
ORDER C.0.D. orders, 2526 down. Rated 
net 30 ays 
RE-.7 
Na 
> a t 
st 
City z State 
e€ sed §$ for tems $ for postage 


oht ron hs, ate} i; tes 


28 GARDENER ST. CHELSEA 50, MASS. 








Visit our salesroom at 131 Everett Ave., 
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BUSINESS (Continued) 





geles, introduced new point-of-sale dis- 
plays including units for 
its hardware and chemicals and dis- 
plays for its switches and a new phono- 
recorder drive. 

B&K Manufacturing 
stepped up advertising pro- 
motion on its Dyna-Quik model 500 tube 
tester and model 400 
nator tester. 

Futuramie Co., Chicago, 
new Probe Pak counter d 
will hold four probes. 

Kester Solder Co., Chicago 


self-service 


Co., Chicago, 


ind sales 


cathode rejuve- 


designed 
isplay, which 


a 


, is mar- 





keting its TV radio solder in a spec ial 
package for the servicing industry. 

RETMA High-Fidelity Subcommittee 
is considering industry-wide standards 
for high-fidelity adverti 
Production and Sales 

RETMA reported production of 1,- 
$44,632 TV sets and 3,532,248 radios fo 
the first three mont} f 19 It 
ported manufacturers’ e of 2,638,503 
TV picture and 120,420,000 receiving 
tube for the same ps 

RETMA reported ret ules of 530,- 
554 TV re Ivers and 454.% ‘ 
CLUSIVE f auto bile I ) \ 

a) ipared with 626 ; TV 
and 317,908 radios in Fe ry, 19 
New Plants and Expansions 

Daystrom Inc., Elizabeth, N. J 
t< } } i the Day Ir . 
Division to handle export ile rf 
electron ‘ompanie It f tne 
Export Department of Weston | 
trical Instrument Corp D trom 
subsidiary. William H. W I for 
merly with Minneapo Honeyw 
Regulator Co., heads the d mn, with 
temporary headquarter in Westor 
plant in Newark, N. J 

Sylvania Electric Products purchased 
a modern plant in Hillsboro, N. H., for 


manufact 
and crystal diode 
J. Perry, transistor manufact 
perintendent of the Elect 
Woburn, Mass., will be in charg 
vania 


expanded 


transistors 


iring 





also leased 33,000 square 
warehouse space in Colo., for 
its and TV 
lighting products. 
ORRadio Industries is building a new 
plant in Opelika, Ala., for manufactur- 
ing magnetic recording tape for sound, 
color TV and electronic computers. 


Denver, 


radio pict ire tubes 





Quickly locates 


“TOUGH DOGS” 


O1tCO"—-=% 
Tube! 


and i 
Capacitor! 


Leakage Checker 
— Model LC-2 

Dealer Net 
$9495 


wired 
Complete with 




















3 test leads. 

| Yili E Simple to 
" a operate. 7 
- be $19.95 g 
, e /!_ Kit ] 


“Two Testers In One’ 
Now—checks 70 critical tube types 


® Quickly locates tubes with gas, grid to 
cathode or heater to cathode leakage 


and grid emission in RF, IF and AGC 








Circuits. 

@ Only type tester that finds al! tube 
causing picture overload Dw se 
tivity, poor sync, etc 

@ Checks all capacitors for leakage with 

| voltage applied. i 


Distributors! 


INSTRUMENTS 
COMPANY 
ADDISON, ILL. 


At leading 
Mig by 


SERVICE 


171 OFFICIAL ROAD e 


TOWERS 





SEND TODAY FOR 
FREE CATALOG 





SSSA Po PP PE 


- 
Dept. CE, E-Z Way Towers 

| P. O. Box 5491, Tampa, F | 

| Send me your FREE catalog . f ad | 
towers 

a7 4, —® two.W 

| ! am interested in a towe | 
tw sea 

| State type a 

| | 

| 

| 








E-Z WAY TOWERS Inc. 


P.O. Box 5491 * Tampa, Fla. 
Telephone 4-2171 
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BUSINESS (Continued) 


Radio Receptor Co. has located its 7 years, is president of the company. . FANTASTIC BUY 


Semiconductor Sales Department in Operations will continue without inte HI IMPEDANCE | 
| 
| 





Brooklyn, N. Y. The New York office ruption or change. 


is oc upied entirely by the Thermatron ... P. R. Mallory & Co., Ir napolis, MINIATURE 
Division. Ind., was presented with the NATESA 
ivision ; ae Gees 4 , = a CRYSTAL 







Claremont Tube Corp., Long Island Friends rVvice 
City, N. Y., picture-tube manufacturer, the April meeting of the tior MICROPHONES 
pened new warehouss n Atlanta, Ga., A A Fe a eae 
ind Philadelphia, Pa ' ae 
Graneco Products, Inc., Lone I nd f 
City, N. Y., established bsidiary, . P 
Granco Sales Corp., to handle les it ,™ EL 
the New Yor metropolitar ea f ' ¢ 
ee hie ei aaa Me ee Order by Type N $00 
natic — ea 





TelAutograph Corp., New Yor! 


















. ER 
ent company of Walsco Electronic in com 
Walter L. Schott Co., launched a mil ( ) i gear 
lion-doll buildine program which will ae 

ion-dollar building program which wil 
. , } mahs Jeb. . arl Te eto! \I ~ ——— . 

, include two new plants in Los Angeles; nO aha, Ne J I rT ' = J ) All mikes are micro-thin 
one for TelAutograph and the other for lory Di tributor Division 1 ( . aw | | 
its two ibsidiarie The New York ver). 3s shown accepting eo ee 
plant will be vacated when the new Vincent J ’ Lute, Bi ae ae ws 
units are completed president of NATESA (left). Frank J 

nits : 1 
: : es TATES ‘sident oo oY 
Minneapolis - Honeywell Regulator Moch, NA TESA preside By SOCKS ON. / 
RCA made availabl omplete 







Co., Minneapolis, is planning to trar 


blueprints and mass production tech- 





fer its expanding Transistor Divisior 






niques for color TV sets to other man- 
ifacturers. It simultaneously announced 





to new quarters in Boston. 













Business Briefs a price reduction on its 255-square-inch 
Utah Radio Products Corp., Hunt color television picture tube from $100 
ington, Ind., purchased the Electronics — to $85. = 7 Specify | 
; 7 Tt. ] we ™ Pian o. : ‘ Round or 
Division of Utah Radio Products Co., pratt Amphenol Electronics Corp. is the TYPE C Squore 
Inc. of the same city, manufacturer of new name of American Phenolic Corp., : 








radio and TV loudspeakers and other Chicago. The change was approved by - | 
electrical and electronic assemblies. stockholders at their annual meeting | M.SWEDGAL | 
Frank L. Pyle, vice president in charge in Chicago recently as more descriptive 

of the Electronic Division for the past of the company’s functions. END | 258 BROADWAY NEW YORK, N.Y. WO 2-5485 
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CIRCUITS AT HOME 


With the New Deluxe 


Now Includes 
SOLDERING 


ED CIRCUITRY 


@ No Knowledge : 
Radio Necessar 

@ No Additional Parts 
or Tools Needed 

@ Excellent Back- 
ground for TV 

@ Unconditional 
Money-Back 


Guarantee 


| FREE 
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RESISTOR KIT WORT 
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! will pay $19.95 plus postage 
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Brig. Gen. David Sarnoff, chairman 


of the board and chief executive officer 
f RCA, is celebrating his 50th anniver- 
sary in the industry this year. On Sept. 
30, 1906, at the age of 15, he started 
as an office boy with the Marconi Wire 
& Tele — Co. of America, predeces- 
sor of RC In 1912 while on duty asa 
telegraph oe he handled a large 


>a 

_ Lar LN 

part of the traffic from the sinking 
Titanic. During World War II he served 
overseas with the Army as a spe- 
cial consultant on com nications at 
SHAEF. The photo shows Gen. Sarnoff 


cutting the 3-foot high caks presented 
to him by Frank M. I , RCA presi- 
dent, at the stockholder meeting in 
New York last May i salute to his 
50 productive years in the industry. 
Dr. Bennett S. Ellefson (left) and 
Marion E. Pettigrew were elected vice 
president—engineering and _ research, 


and vice president—tung 


and parts operations, 


sten-chemical 
respectively, for 





Sylvania Electric Products. 


Dr. 


had been technical director of Sylvania, 


Ellefson 





and Pettigrew general manager of the 
Parts and the Tungsten and Chemical 
Divisions. 

Joe C. Harmony, 
former plant man- 
ager of the CBS- 
Hytron Danvers, 
Mass., plant, was 
promoted to the 
newly created post 

dae of manager of re- 
ving tube oper- 
ations. Charles E. Coffin, heretofore 


production 
Harmony’s 


superintendent, 
former 


ucceeds 


to 
position, 
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always buy 


AD-TEL 


for HIGHEST QUALITY 
TUBES 


at lowest prices 


SAME DAY SERVICE FULL 1 YEAR GUARANTEE 
INDIVIDUALLY BOXED BRAND NEW NO REJECTS 
REBRANDS OR REWASHED 





Another Rad-Tel Super-Special! 
5FP7 CATHODE RAY TUBE 


single 95c ea. Lots of 3 79c ea 
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115 COIT ST., IRVINGTON II, N. J. 





Read RADIO-ELECTRONICS 
Every Month 


Subscription Rates 
One Yeor $3.00 Two Years $6.00 
Three Yeors $8.00 


154 West 14th St. 
New York 11, N. Y. 


DON'T wus: 
SAY CAPACITORS 


Ask For Sprague By 
Catalog Number 

Know what you're getting . 
get exactly what you want 
Don’t be vague insist on 
Sprague. Use complete radio- 
TV service catalog C-610. 
Write Sprague Products Com- 
pany, 81 Marshall Street, 
North Adams, Massachusetts. 


WORLD'S LARGEST CAPACITOR MANUFACTURER 
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PEOPLE 


William T. War- ea 
render, manager of as an, 
the RCA Tube Di 


plant i1 
Ind., wa 


vision 
Marion, 
appointed 
manager of 


pene ral 


the 





new Compone! t 
Division, Camden, 
N. J. Leonard Gillon, 
manager of the Maric 
Warrender as plant 
Roger 
f lock 
2 . ‘| re 
I 
W 
st He eG make h 
Melrose Park, I] 
Melvin E. Krum- 


joined Quam 


rey 
Nichols Co., Chi- 
loud 
and electronic com 


cayo peaket 
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turer, in the n 
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assistant 


manage! 
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‘ RIDGE 
S. Whit- 

At $2475... “An Unqualified Bargain” 
High Fidelity Magazine” 


says 


\ip- .Equivale nt to Many Larger 
Divi- and More Costly Speakers...” 
electi says ““Audio Magazine” 


Lompiet $ reported 


eved 





of the Distributor Di He come NOW $ 80 
to the company from Shure B SAVE 20% aly 
Frank Apple @iviex $e 6 tA ee ir i 
: ( \ 1 Winds Box 15 ' 
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n Globe ' ' 
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a en _s 
ii ial ( el 
ing for the past 11 years ar at Da ; 
one time associated wit} Pp er & ; a ; 
Brumfield and P. R. M ( ' & 
e e eT Te tT TT eee 
Obituaries 
William H. Harrison, pr é of 
International Telephone & Telegraph 
Corp., of a heart attack at his home in [BE ou QUALITY Wise ; nN, 
Garden City, N. Y. Fi AM-FM Tuner Kit $28.95 | 
E y k 
Bennett Wellington Cooke, president : \ 
. i 
since 1919 of Coyne Elect Sche 
Chicago, at his home in Glencoe. I]. VER AN an 
ve EE | QUALITY-ELECTRONICS, oop. 
rank Adams, Easter? ‘ 319 Church Stre New York 13, N.Y 
aye! of ORRadio Inc u t { Oy i —eeEeEeEeEeEeEeEe ——— 
Ala., in Philadelphia, afte: - 
ne 
Personnel Notes EASY T0 LEARN CODE 
Dause L. Bibby, ex: e vice 
president of Daystro) Elizabeth 


N. J., and Bradford T. 
president of finance, 


Blauvelt, vice 
were elect 


Henry W. Dodge, 


e¢ lire 





tors. They replace 
consultant, and Edward F. Weston, : 
h: Irman 4 1e board f € ry 
chairman of the board of W , ENDORSED BY THOUSANDS! 
trical Instrument Corp., D trom 
subsidiary, who resigned. 
. Harold S. Renne, who ned Be 
Telephone Labs., New York, as tech . erm 
cal information supervisor, was techni- 
cal electronics editor of Ziff-Davis Pub- INSTRECTOGRAPS ela 
lishing Co. ENI 4701 Sheridan Rd.. De TT 
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buy 
VOKAR 

the original- 
‘il equipment 


VIBRATOR 






+ Pmperiul 
VIBRATOR 


T5T5 


Leading manufacturers of 
original-equipment auto-radios 
specify Vokar vibrators as com- 
ponents for installation on the 
production-line. Why? They're 
sure Vokar quality never varies 
—will always contribute to top 
performance demanded of to- 
day's radios. 


You too can depend on Vokar 
vibrators—for sure starts, longer 
life, silent operation. For all 
replacement jobs, buy Vokar 
Imperial or Quality Brand vibra- 
tors to be sure of satisfied 
customers. 


Now is the time to stock up on 
12-volt vibrators—ONLY TWO 
VOKAR IMPERIALS ARE 
NEEDED TO FILL ALL 
REPLACEMENTS! 


VOKAR—preferred by 


leading monufacturers of 


auto-radios 


OKAR 


VOKAR CORPORATION 
DEXTER 2, MICHIGAN 











‘technical 
Literature 


p= 


REPLACEMENT GUIDE 


A dual-purpose radio battery replace- 
ment guide and comparative slide chart 
has a bead-chain holder. The slide chart 
shows the new and old Ray-O-Vac radio 
attery numbers and the numbering 
systems of other major radio battery 
manufacturers. The comparative guide 
vermits immediate identification by type 
(A, B AB, ete.) of batteri On the 
reverse side of the chart is the replace- 
ment guide showing what battery to use 
in portable set models for 34 brands of 
radios, including Admiral, Emerson, 
G-E, RCA, Philco, Zenith 

Rauy-O-Vae Co.. 21 E Washiy fo 
Ave., Madison, Wis. 


TRANSISTOR BROCHURE 


A 52-page transistor brochure 


Tran 


sistors the Miracle of the Electronic 
ige features miniaturized parts and 
lists practically every transistor on the 
market. Whole pages are devoted to 
transistor specificatior 

Lafayette Radio, 100 Sixth Ave., New 


York 13, N. Y. 





HI-Fi AMPLIFIERS 


Bulletin on Cine I 
fidelity power amplifie: im} 
with controls and musi 
with preamplifiers — te 
advantages of the (¢ 
critical damping cont) 
ence control. It give 
specifications and price I I 
Voice 15-, 20-, 30- ar { & 8 ’ 


fidelity 
watt enclosed low-boy 


power amplifier 


external controls in 1 
styling and enclosed 
control center for us¢ vit I 
Voice power amplifier ul \M-I 
tuners. Also include 
the new 100-watt high-fidelity a f 
Electro-Voice, In B V 
MICROPHONES 
Catalog No. 47 or 1 
phones and phonograph cart 
prices, specifications al 


tics. One section of the 2( 
is devoted to ceramik tur! 
single-needle 


Elgin 


phonogray n 
National Watch ¢ } 





Any or all of these cataloas t etins 
periodicals are available + 
direct + the mar uta turers wh ¢ 
isted at the end 
head—do not use post 


tificat n, mention the 


of each item. Use y ette 
ras 
ssue and page of RAT 
ELECTRONICS on which the ite ppe 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE. R 
AFTER SIX MONTHS 

















6-VOLT BATTERY SOLDERING IRON AND WELDER 





U.S. Army release. Brand far mealtina meta ++ 
New—Never Used Fully “te es and : je seams : 
Guaranteed. This soldering par anee Als aoe Gr ; 
ron can be used to solder casi tale tenets 
or weld when connected to o A r ate 4 = s ir 7 a 
any six-volt storage battery ts gi ber ag a ae ns 
Uses approximately 200 to 300 oe di ae eam . 

watts. The high intensity ar aes Gk, nin hele e 
created between the metal t e rt . altace ant Pot 
be soldered and the carbon 3 id. raphe +f aoe weak 
electrode (carbons supplied u piece rela AP ot 

free with iron) can be used ¢ Shi a. 4 Ibs 

heat tin or aluminum solder. Suitable also fe ITEM NO. 126 Pa ; $1.95 
ght brazing and spot welding. Arc can be used UNUSUAL BUY (P.P. & Hdig. Chgs. SOc) 





WATTHOUR METER 
- 





Leading makes—recon 
Ts ditioned. Ideal for 
* traile park 100-110 
volts, 60 cycles, 2-wire 
A.C. 5 amp. Heavy met 
a! case 8 x 64," x § 
Easy to inst Ship 
wt. 14 Ibs 
ITEM NO. 33 $4 50 
(PP. & Halg. N . 
hel Fae 5 Ow ONLY 


POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C. indu 
tion motor. 15 watts, 3000 rpm 
3"x2"x1% 4 mounting 
3 shaft, 3/16” diameter: | 
120 volts, 50-60 cycles. A.C. only 


ITEM NO. 147 $2.45 


UNUSUAL BUY 
(P.P. & Hdlg. Chas. 35c) 


=c 


stud 








AMAZING BLACK LIGHT 





250-wartt ultra-violet light 

source Makes fluorescent 

articles glow in the dark 

Fits any lamp socket. For 

experimenting, entertaining 

unusual lighting effects 

Ship. wt. 2 tbs 

iTEM NO 7 $2.45 
PP. & Hdig. Chas. 35c) 








BLAK-RAY SELF-FILTERING 
ULTRA-VIOLET LAMP 





and harmiess 
110 volt 50-60 
Approved 


$16.75 


with aluminum refle r 
2000 to 3000 hours of se« 


m transformer 


Equipped 
cycle A.C 


»y Underwriters has a bu:it 
TEM NO 125 
Shp. Chaos. 80« 








250 POWER TELESCOPE LENS KIT 


Make your own high powered 6 ft. telescope 

Kit contains 2” diam., 75” focal length, g nd , 

and polished objective lens = 4 
and necessary eye pieces —<—“4 

Magnifies 50x to 250x. Full aaa 


instructions 


ITEM NO. 123 


(She. Chas. 10c) $2.95 
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25 West Sroadway, Dept. RE 7-56 ’ 
New York 7, N. Y. 
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C.0.D. ORDERS ACCEPTED ONLY WITH 2 DE 
POSIT. INCLUDE SHIPPING CHARGES | 
87 147 33 126 123 125 | 
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TECHNICAL LITERATURE (Continued) 


TECHNICAL WRITING 

How to Write Technical Reports and 
Still Maintain Your Sanity gives the 
technical writer some suggestions, tips 
and aids. The department head o1 
other person responsible for technical 
writing by others is also offered a few 
1deas, 

Technical Marketing Associates, lh Ces 


Concord, Mass., 25 cents. 


RECORD CHANGERS 

Analysis sheet No 104 describes the 
model RC-121, No. 105 the deluxe RC-88 
and No. 106 super RC-98 auto—manual 
three-speed record changers. A_ wall 
chart also describes these changers and 
includes close-up photos of interchange- 
able spindles and plug-in heads, rein- 
forced automatic muting switch, silent 
free-wheeling ball-bearing turntable 
mount, mono-built unit plate, et 

Gerrard Sales Corp., Port Wasi ng- 


ton, N.Y. 


RECTIFIERS 

Selenium rectifiers designed for use 
in printed circuitry are described in 
Information Bulletin M1. It contains 
complete physical and electrical char- 
acteristic charts, together wth diagrams 
giving the exact dimensions of each 
type of rectifier. 

A 1-page folder Federal Germanium 
Diffused-Junction Power Rectifiers de- 
scribes the 1N91, 1N92, 1N93 and 
IN368 series. 

A 12-page booklet Federal Diffused- 
Junction Power Stacks describes 
series of over 100 germanium stack 
employing diffused-junction rectifiers to 
obtain higher power. 

Federal Tele phone & Radio Co 
Components Div., 100 Kingsland Rd., 


( fton, N. J. 


HI-Fi AUDIO GUIDE 

Terminal’s 1956 High Fidelity Audio 
Guide contains pertinent data on phono- 
graph equipment and accessories, radio 
tuners, amplifiers, speakers, tape re- 
corders, microphones, public-addré 
equipment, intercom systems, ete. 

Terminal Radio Corp., 85 Cortlandt 


St., New York 7, N.Y. 


TV TUBE CHART 


A TV tube interchangeability chart 


lists every popular type of picture tube 
plus the corresponding Haydu types 
Tube types and a description of face 
type, external conductive coating and 
ion-trap magnet are listed for all tube 
Tube types and descriptions of Haydu 
equivalents follow each listing. The 
chart can be folded and carried in the 
technician’s kit or mounted on a wall, 

Sales Dept., Haydu Brothers, Plain- 
fie ld, N. mM 


TRANSISTOR RADIO 
Bulletin ECG-118 tells how to build 
a transistorized portable radio with 
the G-E 2N107. All pertinent infor- 
mation on it as well as other transistor 
circuits is given. 
General Electric distributors. END 


JULY, 1956 











Save 27’ 


On This Matched Library Series. . . 
Covering Every Phase of Servicing! 





A | 
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Imagine! You actually save 27% on vitally i rtant books 
written by the world’s best known electronics ex ts! You save 
27% on beautiful, ha ver cloth- 
bound books that you ALL 
the latest, most up-t te informa- 
tion on every phase of servicing! 





problems better, faste2 
money as ever before! 


THE GERNSBACK TECHNICIANS’ LIBRARY 


Here is the complete-in-on« ri 
And, best of all, YOU ONLY BI 


do you save 2 on eacl} 


BUY ANY BOOK YOt 
WANT. Yes, that’s rigl 
book in the series 


for a 10 DAY FREE HOME Gernsback Technicians’ Library 
ant that and Save 272 


TRIAL! If you don’t w 
particular book, return 
charge ! 


SERVICING RECORD CHANGERS ay 0 i 


The Newest Book in the Library 


One of the 


ind-new box yo! 
afford to 1 SERVICING RE‘ AVI 
ORD CHANGERS by Hat Mileaf P 
Here in one handy book he HOW THE LIBRARY PLAN WORKS 
nformation you will ! , } 
record changer Clear hi 3 MI? 
illustration how you h | 
works take = the I \ ter I 
record changers operate. | f 
mation on how to repa I ‘ 
vhat to look for wher 1 


how to order replaceme 
included. Your purchase 
San investment that will 


self many t é over! 


THESE BOOKS ARE ALSO 
AVAILABLE FOR YOU NOW! 
THE OSCILLOSCOPE by 
George Zwick; PROBES 
by gruno Zucconi and 
Martin Clifford; SWEEP 
and MARKER GENERA- 
TORS for TELEVISION 
and RADIO by Robert G. 
Middleton; THE V.T.V, 
M. by Rhys Samuel 
AND THESE BOOKS 
ARE IN PREPARATION! 

RAPID TV REPAIR by 
G. Warren Heath; COL- 
OR TV CIRCUITS: 
HOW TO SERVICE 
COLOR TV RECEIVERS 
by Robert G. Middleton; 
TV and RADIO TUBE 
TROUBLES by Sol Hel- 
ler; TELEVISION—IT’S 
A CINCH by E. Aisberg 


. and many others. 


t!_ Each Join the Money-Saving, No-Risk 


j 
] 


t! i ow 
how ne kessesl 
ervit ALI 
ou oul 
, { 

inside } 
itic I ing 
. actually help you cl 


'Y ONE VOLUMI lok ouke 
and every book, BUT YO AVE TO 
DON’T 


you 


JOIN TODAY 





NOW! 





‘Eaeieteeene NO-RISK COUPON ———————- 


GERNSBACK LIBRARY, INC., DEPT. 756 
154 West 14 St., New York 11, N.Y 
Stort my membership with one of the books checked 
below ot $3.35 postpaid 
SERVICING RECORD CHANGER 
THE OSCILLOSCOPE 
SWEEP GENERATORS 


d therwise | w pay promptly wr 


® 


Send me more information about the GERNSBACK 
TECHNICIAN’'S LIBRARY 


NAME 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
STREET ADDRESS | 

| 

| 












CAN’T HARM 
TV Antennas e Hardware 


Protected with 


ALSO IDEAL FOR 
® Masts 

@® Rotor Housings 
® Terminals 


@® Ham Beams 





MOSLEY ANTENNA COAT keeps TV and 


FM antenna installations in brand new 
operating condition—For Years! 

brush or spray. 
ve coat 


ipply with 


long-lasting 


Easy to 
Forms 
that 


tough, protecti 


resists all co 


rrosive atmospheric 
conditions. 

E-101 — ANTENNA COAT. 
nas. 


Dealer Net, 


E nough 


No. 
to protect Several anten | 
$1.94 
At Radio and Television Parts 
Distributors, Coast-—to—Coast. 


Mosley Elections, Gre 


aa77 ST CHARLES ROCK ROAD ST LOUIS 16 MISSOURI 


| UNIVERSAL 
SUPERHET KIT 


Learn Practical Radio 
at Home 


only | 4% % 


FREE RADIO 












T t t Kit he 8 for er 
truct I 
R 
v Kit 
y AInie 
1 ” ed Tf 
I 
81 ‘ s t \ , 
tor 
\ ¥ oD al 
- irantee. ORDER NOW . for l 
UNIVERSAL KITS CORP. 
Dept. 201-G, 16 Skillman Ave., Brooklyn, N.Y, 
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f Only the 5 TOP QUALITY brands of & 





TRANSISTORS (1). RCA Laboratories, 
Princeton, N. J. 6 x 9 inches, 676 pages. 
$4.50. 


Prepared by RCA _ scientists and 
engineers, this volume contains more 
than 40 papers on transistors, most of 
them previously unpublished. A few 
deal with manufacture and quality. 


ign and 
recelvers, 


Many others show how to de 
construct practical amplifiers, 


control and test circuit 

Many papers are concerned with 
transistor applications. Some circuits 
use experimental type transistors but 
in most cases conventional types may 
be substituted. One paper describes ‘an 
eight-transistor pocket radio. Others 
discuss audio circuit overing every- 
thing from a hi-fi preamplifier to a 
20-watt power amplifier for phono and 
mike. TV is well repre ted also with 
circuits for syne sep vertical 
deflection and afe. 

A fine book for advanced experiment- 
ers and technicians who w learn 
the latest developmen n the field.—JQ 
MOST-OFTEN-NEEDED 1956 RADIO 
DIAGRAMS AND SERVICING IN- 
FORMATION (Vol. 16), compiled by 


M. N. Beitman, Supreme Publications, 
1760 Balsam Road, Highland Park, Il. 
8', x 1034 inches, 192 pages. $2.50. 

For year llagral f AM 
have bee tt I i 
experier ! v t 

i r refer t 

manufactu \ 

hat transistorized rece ‘ 
ing up in ever-increasi! bers, the 
most experienced tech n mav nee 
all the help he can get He n t be 
familiar with trends in transistoriza 
tion and manufacturers’ diagrat ire 
essential to rapid, efficient Vicing 

Since fully one-fourt} f it 64 
schematic diagrams laver 
audio amplifie and AM rad ire 
partially or wholly trar ve 
feel this volume is perhaps the most 
valuable of the series. Trar tor far 
and experimenters will find it a valu 
able reference.—RFS 





TV RECEIVER SERVICING, Vol. 2, 
Receiver and Power Supply Circuits, 
by E. A. W. Spreadbury, Distributed 
by Iliffe & Sons, Ltd., London, England. 
5' x 8'% inches, 308 pages. 21s net. 
This second volume of a series on 
TV servicing is presented like the first 


(on time-base circuits) in a practical, 


| easily understood manner and in a way 


to supply maximum information. Sche- 
matics and photos appear frequently. 


ANVERTISING INNEY 





British TV differs in some 

the system wsed here, but 

ciples and circuits are sin 

books on TV I 
patterns and try to relate then 
causes. Such procedure is inter 
save time, but must be nited r 
tively few defects. This book reli 
detailed description of circuits, wl 
faults they may 
find the cure.—JQ 


Some 


develop ind f 


COLOR TV RECEIVER PRACTICES 
by Hazeltine Corp. Laboratories Staff 


Edited by Charles E. Dean. John I 
Rider Publisher, Inc., 480 Canal St 
New York, N. Y. 5' x 8! inches. 200 
pages. $4.50 paper, $6 cloth. 

Much has been written 
TV, sometimes not too 





book, written to give 
standing of basic pract 
understand and cover 
topics. Based on a ser 
expert - it will he 
engineers and techni 
The book starts by 
ment for a good ce 
how I A i req 
mn nto the a 
vir hapte1 ri 
three-gun kinescope, de 
nization and amplific 
final chapter on lab a 
enerato! ( t 
TI I I 
chen KK ne 
idjustmer I 





AUTOMATIC RECORD CHANGER 
SERVICE MANUAL WITH TAPI 
RECORDER SERVICE DATA (Vol. 7) 
Howard W. Sams & Indianapolis 
Ind. Pages not numbered. $3 


\ compilation of 19 I 
folder containing dia 
graphs, parts lists, det é I 
and service data on 46 I 


and tape recorders of 161 

index of 
magnetic from \ (1 
through Vol. 7 is included. 


A comprehensive 


recorders 


TV FIELD SERVICE MANUAL WITH 
TUBE LOCATIONS (Vol. 5). John F 
Rider Publisher, New York. 137 pages, 
$2.40. 


Covering 1949-55 Motorola and PI 
co TV sets, this book lists trouble sym 
toms and their most common cau 
along with tube and control location 


charts, dial-stringing guides, diagram 
of series-heater 
of key voltages. 


strings and tabul: 





RADIO-ELECTRONICS 











School s highly import 
Directory 


Your choice of school 
portant 


YUU lie 


INDUSTRIAL 
ELE TRONICS 








LEARN TV 


Short esident and correspondence courses 


Write for free literature, Dept. 1A fo 


V.S.1. TELEVISION 


Work on late model sets—using modern equipment and service techniques: unde 


APPROVED FOR VETERANS day and nite cla 
residence—Dept. 1AC for corresponde 


SCHOO! 
SCHOOL 


“At the most practical l. 
school in the west® 
jualified tect 


sary math or theory—al UHF i TV 


4570 Firestone Blvd 
South Gate, California 











RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
90 West 4th St., New York 14, N. Y. 
OFFERS COURSES IN 

ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 

Approved for Veterans 
Write Dept. RE-56 for Catalog 











LO Eprccwuine AED 








Be a **key** man arn how to send and 














ive messages in code by telegraph 
and radio. Com erce needs th yusands of 
ior jobs Good pay. adventure, in. 
teresting work. Le at home quickly 





through famous ( an adler System, 
ify fo Amateur or (¢ omme rcial Li. 
eense. Write for FREE ROOK 


CANDLER SYSTEM CO 
Dept. 3-H, Box? 24, Denver 1. { A 


GET INTO 


ELECTRONICS 


this unc \ 
‘4 De fense expansic mn, 






"me w 








tronics theor y one prac 
broadca ng; aviatior 






Write “for catalog 
VALPARAISO TECHNICAL INSTITUTE 


Valparaiso, indiana 






PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS 

RADIO SERVICING 





| Television Servicing | 


(Approved for Veterans) 
BUILDING AIRCONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 


1425 EULTAW PLACE, BALTIMORE 17, MD. 











ro TV REPAIRMEN 
EARN TOP MONEY! 





IN JUST 2 MONTHS COM 
PLETE TV SERV SE TRAINING 
INCLUDING COLOR TV 


Become Qn 
cad Guns Give ELECTRICAL 
ggg ; ENGINEER 
trOr ses : or an 
“ : ENGINEERING 





Write for 


INDIANAPOLIS ELECTRONIC SCHOOL TECHNICIAN 































312 E. Washington, Indi at 
Ip : MSOE Milwaukee 
i Choose iro irses n: 

No classes to attend. Easy spare-time train- ELECTRICAL ENGINEERING 
ing covers big choice of subjects. Friendly Bachelor of Scie 1 ee in 36 to 42 
instructors; standard texts. Full credit for months with a n electronics or 
previous schooling. Diploma awarded electrical powe 

Write now for FREE catalog! ELECTRI . OLOGY 
RICAL TECHNOL 

WAYNE SCHOOL Cotalog HKE-6 Sestaniihen Peake pct 

2527 Sheffield Ave., Chicago 14, Illinois Bs NS austias tn alactuminn. satin. te 





electrical power 


EN G INEERING Aosecinte in Applied Science degree 





€ ri © 
par opportuniti B. S. DEGREE Ae TECHNICAL SERVICE 
“73 ~ B.S IN 27 MOS. 5 tif in electric- 
ir I - a ' M ity; in 12 m« I adi« nd television 
. lhe vemipci- M i 
I saa: \ spley ‘ ( MSOE located in Milwaukee, 
: eee al} ae one of America’s largest indus- 
INDIANA. TECHNICAL 1 LEGE trial center 1 national 
1576 E. Washington Bivd., Fort Wayne 2, Indiana leader in t instruction 
— with « nplete I ilities, 
including the late laboratory 
+ an 
Can you afford not to get a equipment, visual aid theater, 
F. ©. Cc. LICENSE ? amateur radi smitter — 
> ‘ ubjects el ‘ 
A commercial FCC license means higher pay eater offers 9 ede lectrical 
prestige, and job security engineering, electroni radio, 
We train you for a first class FCC license in 12 weeks! pen oe electrical power, 
an ectricit 
Resident Classes or Home Study de : 
—Write or phone — Advisor ‘ mittee ol le ad- 
ing industrialist ( urses 
Sen Serres approved for veterans. Over 
of ELECTRONICS, Desk 4-D 50.000 former student 
dle a ee OR Bins Bo 28 . bry ‘ k XCé lle nt pl icement rec ord. 
(Phone ST 3-3614 (Phone HO 2-1411) 7 

















ats: C 
AS Le d P 
Ugo wanted career men: 
Train for a career instead of a job 
Demand for our graduates exceeds si pply 
Effective placement. Modest costs Small 


classes. Well-equipped labs. Beautiful campus 
ipproved for Vets. Enter Sept., Jan., March, June. 
BACH. SCI. DEGREE IN 27 = 
Complete Radio Eng. courses » UHF, 
FM, Electronics. Also Mech., Civil, nie , Chem., 
Aero. Eng. 36-month B.S. in Bus. Adm. (Gen 
Bus., Acctg., Motor Transport Mgt.) . capable 
students faster. Prep courses. Write Jean 
McCarthy, Dir. Adm., for catalog and 
‘Your Career in Engineering & Com- 


TRI-STATE COLLEGE 


2476 College Avenue, Angola, Indi 





LEARN TV SERVICING MB ch — your 
UHF—COLOR—VHF Dae F pr core edrsanion, solep 


MILWAUKEE, 


SCHOOL OF ENGINEERING 
Dept. RE-756, 1025 N. Milwoukee St. | 





Master the latest, up-to-the-minute 
TV and Color TV developments. 
You can Earn to $5,000-$10,000 a year in TV serv- 
icing after a few short months. Education or age 
is no barrier. Find out how you can EARN 


WHILE YOU LEARN in our big Shops and Lab Milwaukee 1, Wisconsin | 
oratories. You work with the latest equipment . , nee ll , 
Waste no time with Non-Essentials, Math or De- : Send FREE career bi og on , 

sign Theory. Complete information in our new (C0 Electrical Engineerin Radio-Television | 


FREE booklet. Address Dept. E-756. Approved 


I am interested in 
for veterans. Free Placement Service 








‘ey TELEVISION INSTITUTE Name Age 
341 Ww. | 18th Los Angeles, Calif. | 
an es ree Address j 
Mail me information obout training City 7on State ! 
Name 
Address If veteran, give discharge date 





JULY, 1956 
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ie the 5 TOP QUALITY brands of \ 


STANDARD 
BRAND TUBES 


AT SENSIBLE PRICES! 

@ Individually boxed @ First quality only 
@ Brand New @ 90-DAY RETMA guarantee 
@ No private brands @ No rejects 
@ No rebrands or rewashed bargains 


Write for complete price list. 
Over 1000 tube types in stock. 


TRANSMITTING TUBE SPECIALS 
er 








nd New Surplus) 

4PR60A $50 oo 803 $ 2.00 

304TH 10.75 807 1.20 

307A 80 s807W 5933 2.85 

450TH 47.50 866-A (RCA 1.25 

7S50TL 50.00 872A 1.25 
2 COLOR TUBE CARTONS 


tube stock neat. New 








your 





ely lithograph. 
glossy red and black. The 





t stinctive tube carton avail- 
ab today. Minimum quantity: 100 
f any one size Write for case lot 
Size FOR TUBE PER 100 
Miniatur 6AUG. etc $1.00 
GT 6SN7 te 1.25 
Large T 183. et< 1.50 
Larg G SU4G. etc 2.00 
WHITE GLOSSY BOXES 
Completely biank. No printing or 
Other wise same as above 
Sar high quality same low 
s. Specify ‘“‘WHITE"’ when or- 
, Whe color is not stated, 
2 of cartons will be shipped 
TUBE STACKERS 
Whit lossy nly Ministacker 
holds 10 r ev 
k r 
Size 
uM tacke 
GT 
SAVE on STAeKEES Either only $10.00 per case 
1,000, F.O 8. Ne w York! 





DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 

Max. A18VAC _ 36 VAC S4 VAC 72 VAC 130 VAC 

Amps. 14VDC 28 VDC 42 VOC 56 VDC 100 voc 


2 | $1.35 | $2.30 | $3.70 $4.50 | $7.40 
oo is 





2 2.75 5.30 5.90 

2112/3) 2.90 4.10 5.75 7.85 12.70 
a 3.50 6.40 11.28 14.35 21.70 

3 3.95 7.70 12.75 17.30 29.65 

10 | S.85/ 11.35 9.40 2480 41.25 
12 7.20 14.25 22.00 29.75 43.85 
20 13.05 25.05 37.25 48.75 78.50 
24 14.25 28.75 44.50 57.65 81.00 
Complete tin of new rectifier transformers, chokes 


and filter c 
ordered at s 
immediate ¢ 


pacitors in stock at all times. 
me time as selenium rectifiers above for 
very Write for complete price list 

€ d other Selenium Rectifiers 
Transformers and Chokes to your specifications 


NEW RECTIFIER TRANSFORMERS 
1 Amp 








$ 5.75 
Cont 19s 2 Amps 6.75 
PRI: 115V "So yc it 4 Amps 8.75 
SEC: 9. 12. 18, 24 ar ind ‘36 12 Amps 16.65 
volts 24 Amps 35.65 
NEW RECTIFIER CHOKES 
Cont s Ratings 
1 Ar Hy 1.5 ot S$ 4/95 
2 Amp O04 Hy 9 oh 5.95 
4 Amps O7 Hy 6 ohm 7.95 
12 Amps O1 Hy 1 ohm 14.95 
24 Amp 004 Hy 025 ohm 29.95 
FILTER CAPACITORS 

Capacity voltage Each 

400 MFO nm cans, on octal 
as 2s Vv $1.00 
soo MFO 200 V 1.95 
500 VFO so Vv 85 
1000 MFD is Vv 8s 
1000 MFD 35 Vv 1.50 
2000 MFD so Vv 2.25 
6000 MFD is v 2.50 





GET A U.S. NAVY 


SNOOPERSCOPE 


The Infra-red 
device that 


LETS YOU SEE 
IN TOTAL 
DARKNESS !! 

BRAND 5160” 


NEW 
Write for details 








WRITE FOR ““BARRY'S GREEN SHEET" 
ISSUED MONTHLY. FREE! 


TERMS: 25% deposit with order, balance C.0.D 
All merchandise guaranteed. F.0.8. N.Y.C 








CORP. 
512 Broadway, Dept. RE, N.Y. 12, N.Y. 


y ELECTRONICS 











Call oy Bey ———. 
-Hou ne Serv 
a WaAlker 5-7000 
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ADVERTISING INDEX 









































Allied Radi Corp ’ Mc Electroni Di 7 
\m File oni Cor 110 
Arkay Radio Ki Inc 0 National Radio Institute 
Atla S$ nd Cort 8 Nationa Schools 
\u blishe l North American Phili; ( 
B & K Ma iring ¢ 8 Opportunity Adlets 
Sarr Elect 128 
I phone abs ‘ Perma-Power Co 
elevision Associa I ds Phaostron Instrument & Ff 
Radio & Televisi ( ’ Phileo Corp 
Pickering & , In 
CBS-H on 8 Pre Development Cor 
Cannon Electric Co. Pre on Apparatus C« 
Capitol Radio Engineering Prentice-Hall, Ine 
Chicago Standard Transformer ( 10 Pr ive Edu-Ki Ine 
Clarostat Manufacturing C« 
Cleveland Institute of Quality mic 
Columbia Wire & Sur Ss Quam-Nich 
( ell-Dubilier Electric ¢ 2 109 Juietrole Co 
( Electrical School 41,11 
RCA In 1 Inc. 
DeRo Electronics 106 RCA Tul Division 
DeVr Technical Institute 7, 23 RCA (¢ nents Divisior 
Dressner 121 Radiart 
Du Mont (Allen B.) Labs. Inside Front Cover Radio on Traini \ 
Rad-Te Co 
Editic Radio 09 Raytheor vufacturing ¢ 
tre oice Ine, Inside Back Cover Remin n-Rand Univac 
Instrument Co. (EICO 27, 28 Rider John F.), Ine 
10 Rinehart Book Inc 
oO 8 tohn Mar 1 ring ( 
114 
120 1 W & ( I 
ectric ( 
t ment Cc 
I imi 1] ducts Ce 
Radio & Ele 
Genera Ceme Man ( (M.) 
(,-( r ic Mfe. ¢ ) 
General Electric Co. (Electr Div.) . ’ rechmaste ( 
Genera Industries Co, fenna Manufacturing Co. 
Gernsback Library, Ine. 121 Terado C¢ 
Triad former Corp 
Hallicrafters Co. 1] Tung S$ lectric Ce 
Heath Co 62-69 
Hudson Specialties Co. 124 Universal Kits Corp 
Hughes Research & Development Lal 95 University Microfilms ........... 
ia Technical College 109 
graph Co. l 
International Business Machine l national Cc 
Jensen Industries 114 
Jerrold Electronics Corp. 1 7 
Jones & Laughlin Steel Corp. ) SCHOOL DIRECTORY PAGE 12 
Baltimore Technical Institute 
Kay Electric Co............. 1 Candler System Co 
Kedman Co. : 128 Grantham School 
Indiana Technical College 
LMB . 106 Indianapolis Electronic School 
Lafayette Radio 120 ~r_e School of Engineering 
Lektron Specialties 120 RC Inst Inc. 
as Ror olle 
Mallory (P.R.) & Co., Inc. 104, 105 Valpar Tex mnie al Institute 
Merit Coil & Transformer Cor; 8 V.S.I1. vision S« hool 
Miller (Gustave) 106 Way ool 
Mosley Electronics, Inc. 12¢ We evision Institute 








DON’T JUST SAY 
CAPACITORS 


Ask For Sprague By 
Catalog Number 


Grips 
the screw! z 


s. 


Know what you're getting 
get exactly what you 
want. Don't be vague 
insist onSprague.Use Com- 
plete radio-TV service Cata- 
log C-610. Write Sprague 
Produets Company, 81 
Marshall Street, North 
Adams, Massachusetts. 


WORLD'S LARGEST 
CAPACITOR MANUFACTURER 





Drives it too! 







Quick-Wedge 


SGREW-HOLDING 


SCREWDRIVER 





T JUST SAY CAPACITORS 


2’ to 14° blades, 4 bit sizes 
Unconditionally Guaranteed 















ASK FOR IT AT YOUR DEALER 


Kedman Co., 233 So. Sth W., Salt Lake City 















RADIO-ELECTRONICS 














Jury is HOT... but THIS SALE is "C 





/ 


$75,000.00 Stock of Standard Radio & Television Parts—All Brand New—Money Back Guarantee. 





ASSORTMENTS for ONE BUCK 


100-2 WATT RESISTORS......... $1 
75-1 WATT RESISTORS........... 
50-2 WATT RESISTORS.......... 
10 - WIRE WOUND PWR. 

get OR $1 
50- TUBULAR CONDENSERS....... 
30 - CERAMIC CONDENSERS ...... 
30-MICA CONDENSERS.......... 
3-TV ELECTROLYTIC 


5-—RADIO ELECTROLYTIC 
COND 1 
50 —- SOCKETS, octal & miniature... * 
50 — RADIO KNOBS, screw & push on °! 
50-—TERMINAL STRIPS............ $1 
10- VOLUME CONTROLS L/s...... $1 
5-VOLUME CONTROLS w/s..... $1 
10-TV COILS, width, peaking, etc. 
TV WIRE & SOLDER KIT............ s 
SCREWS, RIVETS & WASHERS KIT.. 5! 


$24.95 SUPER-H DIO 


Can be installed +630 TV 
or in any other TV, Phonograph 
or Amplifier. Complete with tubes 


in a 





CUSTOM-BUILT AUT 


$60.00 List Price—wr it. Ae 
FORD. DODGE, PLYMOUTH (CHEVROLET ® tog 
HUDSON, HENRY J. MERCU M 





$24.95 REGAL AC. ADIO 


5-Tube Superheterodyne 5 : 1: +J 
Built-in Antenna i | 
Beautiful Plastic Cabinet complete 





ee Tuee Wy Kit 4 


onty 














3-SPEED PORTABLE PHONOGRAPH 
Beautiful leatherette 


case. Complete ready to play 


two-tone 








WE ARE OVERSTOCKED ON 
2¢ 


THESE BRAND NEW CON. 
DENSERS-_Closing them out at 
Large quantities — Order Plenty 


THREE SPEED WEBSTER 
Intermixes all records | 
Complete with Pick up 
flip-over cartridge 








CHANGER 
PHONO AMPLIFIER 
3 SPEED PHONO MOTOR 


3 SPEED PICKUP 


$2 PHONO SAPPHIRE NEEDLE........- 








.01—100v .003—400v 
.02—100v .004—400v 
.25—100v .006—400v 
002—200v .02—400v 
15—200v .00!—600v 
002—400v .0022—600v 
RADIO & TV TUBES 
Brand iow. No Pes egy No Rebrands or 
ewashec argains! 


ALL GOOD NUMBERS 
YOUR DISCOUNT 60% OFF LIST 
FREE GIFT with every order 
of $5 or over 


12” PM SPEAKER 
$3" 








only 100 in stock 
limit 6 to a customer 

5” PM SPEAKER (Alnico 5) 
US Ue Ae c each 
smaller lots...... $ 4 each 








TUBULAR CONDENSERS—85 C 


005—100v te 047—600v 


ol —400v 5c 1 —h00v i4c 
03 —I00v 5e 25 —600v 12¢ 
047—400v 7e 001—1000v ite 
1 = Se Ot —t000y i4e 
5 lv 12¢ 5—1000v 6c 
“005— 500¥ 7e 5 —1000v 1 
o1 —tH00v Ke | —1000¥ ae 
02 —#f00vV Ke —i00v 28c 
20 mtd 0 27¢ t mtd—4450v 26¢ 
40/40 mitd—t50v 38¢ 0 mtd—t50v 19¢ 
50/30 mtd—150v 39¢ 0 mfd—t50v fc 


50L6 OUTPUT TRANSFORMERS 


2,000 in stock 
29° each 


First come, First served 
List price $1.25 





AUDIO OUTPUT TRANSFORMER 


I.F, TRANSFORMER COIL, <Si:...... a ? 
|.F. TRANSFORMER COIL. 07> -........ 
LOOPSTICK ANTENNA ................ .39 


Complete with wired net 
Top make brand 
Incl, instructions 


onc a 








Universal type 








ASTATIC CRYSTAL 


fits most pickups, list $5.55 


L82 


only | 6/ 


List Price $6.00 


Good for most TV 
List Price $3.25 





D 


COMPLETE SET OF P 














ANY OF THESE MICA CONDENSERS 
60, 100, 120, 150, 220, 330, 470, 510, B¢ 
680, 820, 1000, 2000, and 3900 mmf at each 


6-FOOT LINE CORD with Plug 10c 


Regular price 69c 
with both plugs 








ANY OF THESE CERAMIC CONDENSERS 
1, 2, 5, 6, 10, 25, 47, 51, 56, 82, 

100,120, 220, 270, 470, 1200' and , of 
1500 mmf each 


POPULAR TV ELEC CONDENSERS 
40/40/4/4 mfd — 450v/450v/450v/450v 


4 PRONG AUTO VIBRATOR 
Non Synchronous type 39° 
that fits most auto sets 





TV COMPLETE SET OF DECALS 





INDOOR V-type TV ANTED 
INDOOR ANTENNA with 
INVERTED V ROOF ANTENNA... 46 
DOUBLE CONICAL ANTENNA... 44 


$ 6.50 
9.85 
12.00 
20.00 








List $3.50 Sale price 49c 
TUBE CARTONS IN LOTS OF 100 
SMALL PEANUT 1” 1” x2 $ .79 
LARGE PEANUT |" « 1" x7 /,” 4 
GT TYPE ‘ 4” x 4 1.04 
SMALL G 1//)” x 11/9" x 4\/o” 1.29 
LARGE G 2”x«2"x«5” 1.59 
EXTRA LARGE 2'/,” x7 4” x bn” 2.67 


SELENIUM RECTIFIERS 


7Sma ... $ .49 250ma ... 88 
100ma.... .56 350ma ... 1.26 
150ma...  .69 450ma . 49 





Brightens, adds life ¢ 
Lists for $3.75 





for TV 
has 2 sections 
List price $2.75 


RADIO & PH 











LATEST TYPE TV ION TRAPS 


for all TV Sets 10¢ 
only 


List price $1.00 








ONE POUND OF 
ROSIN CORE SOLDER 


96% 








TV CARTWHEEL CONDENSERS 
10KV—list price $1.75......... your price 

20KV—list price 2.25........ 
30KV—list price 4.50........ 


-your price 


a 


-your price 69c 




















s_ 99 
47S 








BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y. 


JULY, 


1956 





129 








THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM 


- 
PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM 






FOR THE PROFESSIONAL USER, AND THE AUDIOPHILE 


PK-100 TRANSCRIPTION TURNTABLE 











New 3-speed instrument to delight the connoisseur, is precision engineered to provide dyna balance ar 
‘wow-free’’ operation. A heavy-duty, constant speed 4-pole induction motor has a variable speed con | 
to permit instant adjustment of the individual speeds to within 7% to compensate f wer sourc ; 
voltage variations. The motor is freely suspended and isolated by shock-mountings to eliminate vibra n 
transferral. The heavy, cast aluminum turntable is rim-driven and has an extra-heavy r for smoott 
effective flywheel action. Idler disengaged in ‘‘off’’ position. Meets professional standards for wow, flutte 
content, etc. Size: 342” x “ and requires 2%4” clearance above and 334” below torboard. F 
110-130V 60/50 cycle AC. Supplied with removable 3-speed stroboscopic disc and 45 rpm adapte 7 
Handsome hammertone gray finish. Shpg. wt., 20 Ibs 
PK-100 Net 49.50 f 
PK-90 VISCOUS-DAMPED TONE ARM * 
This transcription arm assures dependable and stable operation, utilizing the ‘‘floating actior 
**viscous-damping.’’ The arm is supported at a single point by a pivot and jewel bearing h ' 
friction. Damping is accomplished by a silicone fluid occupying the gap between a ball i in é 
damping control permits high compliance and negligible tracking error, and prevents damage t i 
record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove fz: 
jumping are likewise minimized. The tone arm accepts all records up to 16” and accommodates virtuall i i 
all hi-fi cartridges by means of precisely engineered adapters which simplify installation and pr de prope 
stylus pressure. 
This tone arm is a quality companion to the PK-100 with matching finish. Shpg. wt., 2'/2 Ibs. . 19.50 
et ° 








AFC DEFEAT CIRCUIT WITH FRONT 

PANEL CONTROL 

FOSTER-SEELEY DISCRIMINATOR CIRCUIT 
GROUNDED GRID TRIODE AMPLIFIER 
20-20,000 CPS RESPONSE 

Choose this tube compact high-fidelity FM-AM 
tuner whose characteristic 
units costing many times 
performance is unheard of at 
There are two front panel controls, 
control for AM, FM, PHONO, TV and a tuning 
AFC defeat control. Features Armstrong FM cir- 
cuit with limiter and Foster-Seeley discriminator. 






















LAFAYETTE SIGNAL GENERATOR 


NEVER BEFORE HAS A COMPLETELY 
WIRED AND TESTED INSTRUMENT OF 
SUCH ACCURACY AND QUALITY 
BEEN OFFERED AT 

SUCH A PRICE! 
® FREQUENCY 120 KC TO 260 MC 
#120 KC TO 130 MC ON FUNDAMENTALS 
® LABORATORY ACCURACY AND QUALITY 
































































9.95" 3:33 
LAFAYETTE GEIGER COUNTER K T 
WITH HIGH SENSITIVITY 


VICTOREEN TUBE 1B85 


an 


In lots os 3, 9 
Sin Each 















Lafayette Geiger Counter with High 
Sensitivity Victoreen 
one of the most ‘outstanding kit buys in the 
tube is used only in the most 


Easy to build 





CRYSTAL 










AT2to 3 Tim 
quality crysta 






Kit re all parts 

ing case, an 14 volt Batteries. 

Complete inetroctions tee quick assembly 
bs. 


Shpg. wt., iv 
KT-75 Net 14.95 aa 
IMPORTED 12 HI-FI COAX. SPEAKER 


@ FREQUENCY RANGE 30-15000 CPS 


S ft. of shielded 
3%” Ids. 





Reg. Price 


Basic FM-AM Tuner Simplified tuning with slide-rule dial and fly- A completely wired and tested 
having outstanding wheel counterweighted mechanism, high impe- to be confused with units k f 
i a dance phono input and high impedance audio almost the same price, b ‘ 
Pa Output. accuracy of instrument 1 
livering astonishing SPECIFICATIONS of 120KC or TZORC 820K 1000KC, 1M 
FREQUENCY RANGE: FM, 88-108MC, AM, 530- eS eMC — 1Ame 4 ane bh pee + § 
performance — all at 3650 KC. ANTENNA INPUT: FM, 306 ohms, AM pe = ge Bocca Cn aecrile tery “ 
Fy Fy .. ferrite loopstic and high impedance external : — > >¢ . “te inet he . roance ‘ * 
i AEE antenna. DISTORTION: Less than 1% at rated | harmonics from 120MC to 260MC. Selector switch gives instant cho Bair 
PAC ee output. FREQUENCY RESPONSE: FM, 5 db A ery Pky fre ehiiel: War aa. Seale Gh GM aoe t 
20 to 20,000 cps, AM t db 20 to 5000 cps o> Soe daets som namanedianad OE mokekad WO cad 06 CPO a 
SENSITIVITY: FM, 5 UV for 30 db quieting, AM, Loop sensitivity 80 UV/meter ’ Pg Re yo pete peta horns ag oe lg aie Pg heel 
SELECTIVITY: FM, 200 KC bandwidth, 6 db down; 375 KC FM discriminator peak . Foun agg are tes » got : 
to peak separation, 8 KC bandwidth, 6 db down. IMAGE REJECTION: 30 db ee ee re eer oe eal 
minimum, HUM véveLi 60 db below 100% modulation: TUBE COMPLEMENT: RF control cago cao Sgt er : ‘ 
2-12AT7 BE6, 1-6BA6, 2-6AU6, 1-6AL5 plus selenium rectifier. SIZE: 51/4” I arge ray > _ a et rE ( _ p a . and pointer u ‘ 
high x 954” wide x 91/2” deep (excluding knobs). CONSUMPTION: 30 watts. For — bezel ; grocer og AF ter 1 Ape edt . 
110-120V 60 cycles AC. Attractive etched copper-plated and lacquered finish. Less . sO teste eliminate need Tor specie P A o = - 
netal case. Shpg. wt., 9 ibs M act € ss ar ave a. panel ry ne, gy gray o . s ase ; r ne 
KT-100 NET 32.50 | jine cord and plug. Operates on 105-125V 50-60 satis AC. Mae. wi. 6 
ML-100.. Metal cage for above, Shpg. wt., 3 Ibs. 5.00 | LAFAYETTE LSG-10 SIGNAL GENERATOR 22.50 
+ © K . VER R/C Receiver is completely assembled iw t 
° 5 and ready to operate on exam-free 2 Mé 
. "lel le . J : trol band. Size: 13%” x 1-15/16" x Vt ; 
* Oo quires one 1.5 1 t and one 45 volt b 
Reg. Price : ave ¥-208 Net 7.95 
A pencil-slim design, high output PA Dynamic R/C ESCAPEMENT Rc Transmitter is completely a led { ig 
Microphone of exceptional quality, at a price that TRANSMITTER anteed, and inc tube and 27 é 
is 4/5 of the price of any comparable microphone telescoping antenna. Size -_ x 12 ‘ t 
on the market today. Very smooth response, Shpg. wt. 3 Ibs 
60-10,000 cycles. Omnidirectional, tiltable head. F.249 Net 19.95 
Switch on side gives choice of either high im- 
pedance (50,000 ohms) or low impedance TRANSMITTER 1 Burgess, 2D or RCA V » Net. Ea 45 
(250 ohms). Instantly removable bracket per- m : - 5 
mits use either on stand or as hand mike. Fea- BATTERIES: 2 Burgess XX45 : 7 : 
tures exceptional mechanical strength. Cast case or RCA VSO16 K 2.28 
= with satin chrome finish, %"-27 thread, Acous- R/C Escapement is completely wired i f 
tically-treated grille head, 8” long; 14/4” barrel neutralizing. Weighs 1/2 oz. Low current d 15 I 
cane Shipping weight 2 Ibs Shpg. wt. 5 oz 
Net 2.45 









MICROPHONE 


COMPARE IT WITH ANY MIKE 






PA-24— in lots of 3,each 
singly, each 




















‘SPECIAL ttl heat 


Consists of C Transmitter 


. 208) #4. apement (F-194) 
ey me prs 
RECEIVER F-250 





































weight off metal bodies. 
ES THE PRICE 4 
i Microphone for 4 Nee ae pA 
F....NET 17.95 
>. F.... NET 20.95 
¥....NET 21.50 
F...NET 24.95 
cable. Shp« 4 Lay es | 
“ r NET 31.50 
3.98 : Fr 37.80 
4.25 Fed. Tax to pMneeds aioe 











® HANDLES 20 WATTS OF POWER 

® COMPLETE WITH LEVEL CONTROL 

@® POWERFUL TSK-5 MAGNETS 

@ SPECIAL SHEEPSKIN-EDGED 
CONE 








REMOTE CONTROL 


FOR SILENT 












BRONWEN Y 
WEWARK MS 
PLAINFIELD W) 


fafay4 


Radw 
100 SIXTH AVE. 


NEW YORK, N.Y. BOSTON Mass 


_ 542 E Fordham te 

_ Central Ave 

_ 99 West 2nd St 
0 Federal St 











' 
' 
i 
' 
' 
' 
' 
A Lafayette exclusive import and ex- : 
\ Include ostoge with o 
ceptional value. Consists of a 12” woof- TY VIEWING ahd id . hl ; 
er, coaxially mounted 22” tweeter and 1 . ° 
a built-in crossover network. The spe- . ‘ Send FREE 132 Page Lafayette Catalog . 
cially processed fibre cone has a sheep- |@ Boer Merd-of- Heering i 
skin edge to suppress unwanted nodal : . 1 Name —> «au «nm queues ques come oe 
vibrations and insure beautifal tone © For Lote Listening ‘ . 
quality. Highly efficient TSK-5 magnets. ag or two people can both see or hear ‘ - 
Level control » t 5 the program with the loud speaker cut-off 
— oc pat gay — pce ol io db The hard. of-hearing can listen to radio or H Address —_—_——— i l -———- —--Cl  I 
— ae i = ‘ pe TV without turning the volume so high , 
dance 8 ohms. Rugged all-metal frame that others can’t stand the noise. Comes ‘ 
If made in this country, would cost at complete with miniature phone and 20 ft. ' c ' 
least $49.50. Shpg. wt., 11 Ibs. of cable. Shp ‘ RY eames eeeewasess amc 200 State ' 
5 a 2s Net ‘ 
SK-58 Net 29.50 6.50; 
oe wee wee eee ewe eee eee ee eee 
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RADIO-ELECTRC 

















7 


; . > ‘ 
‘ha Pete oft OT. SERS Lee 
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COAXIAL WIDE-RANGE DESIGN 
Two coaxially mounted diffraction horns work 
from opposite sides of a single diaphragm 
Each horn is designed for optimum reproduc- 
tion within its own range. 


PHENOMENAL POLAR PATTERN 
Smooth, peak-free, wide-range re- 


sponse with over 120° sound dis- 
tribution at all frequencies up to 


10,000 cps. 
OPTICAL SLIT DIFFRACTION PRINCIPLE 
4 Uses acoustic application of optical slit dif- 


fraction for perfected smooth, uniform sound 
dispersion over entire listening area, virtually 
independent of frequency. No pin-pointing effect 


Unit may be mounted horizontally or vertical- 
ly to vary polar pattern for desired dispersion. 


TOUGH—PRACTICALLY INDESTRUCTIBLE 
Molded of fiberglass for improved acoustic 
properties and extra strength. Weatherproof, 
blast-proof, splash-proof. 


Mode! 847 CDP. 12 watts 
250 to 10,000 cps. RETMA sensiti\ 
51 db. Crossover at 1500 cps 
wide, 11% in. high, 10-7/32 in 
Includes mounting bracket. Net wt 

List, $43.50 


16 ohms. Response 
ty rating 
> 734 in 





Model 848 CDP. 25 watts. 16 ohms 
175 to 10,000 cps. Crossover at 
Sensitivity rating 52 db. Size 102 in 
2042 in. high, 20 in. deep over-a 
mounting bracket. Net wt. 12 Ibs 
List, $69.50 





Net, $41.70 


2 


SS "iii fe — 





*Pat. D169 


NO DEAD SPOTS NO HOT SPOTS 
Coverage is clear, penetrating, uniform, OFF AXIS and ON AXIS 


CDP is in the rec 


“848” E 


Success of the 
Now in addition to the 
lower-cost “847” Both now make 
CDP wide-range performance for 
as the largest 


stadium applicatio 


coaxial design, with its two specialize 


smooth, extended high-frequency 
balance. Diffracti 
without any cellular pin-pointing 


m principle 


articulation improve speech intel] 


and clean. High efficiency and 


of the listening area with fewer un 


no wasted power. Compare the ¢ 


environment in which it actually 


use E-V ¢ 


904 and Pat. Pend. 


No Finer Choice than 


Elecho Voice 


Ask fora 

demonstration or 

get full facts. 

Send for CDP 

Bulletin No. 221. N64 
ELECTRO-VOICE, 


HIGH-FIDELITY SPEAKER SYSTEMS, MICROPHONES, AMF 


DIFFRACTION 
PROJECTOR’ 

























POUND 





1 of pul nstallation 
V bring naller, 
t I Superiol 

the well 
n ndo Unique 

d | les 
respo! w-Trequency 

moot! n dispersion, 
effect. Low d nd high 
igibilitv. M I full-bodied 

tivit | pe r coverage 
ts and at { here's 
DP with a1 unit in the 


difference 


es~— 
=, 
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BUCHANAN, MICHIGAN 


PHONO-CARTRIDGES 


INC. ® 


OF 1956 Your RCA TUBE DISTRIBUTOR 


1 


MISS COLOR-TV 


, present: 
The Famous RCA Institutes’ 


COLOR-TV 


HOME STUDY 
-COURSE* 


Ak 
“<a 
— 


Expanded RCA course—inel 

two new lessons, never hefore 

offered, giving you all the 

latest information on“ Big Color’ TV 


Now is the time to enroll in RCA’s extended Color-TV 
Home Study Course. Be set to cash in on the tremendous 
opportunity Color-TV holds for you. It is a practical 
and down-to-earth course—prepared by Color-TV 
experts just for service technicians. 


Go to your regular RCA Tube Distributor and ask 
for full details. 


P.S.: If you’re one of the thousands who has completed 
RCA’s previous 9-lesson course, bring yourself 
up-to-date with the new advanced lessons. Special 
“Certificate” awarded. 


RCA RCA RECEIVING TUBES 


RADIO CORPORATION OF AMERICA 


HARRISON, N. J. 


free of extra charge when 


you buy RCA Receiving Tubes 


ha 

Lo, 

YY 

This offer is for a limited P 

time only. Enroll now and 

receive this durable 

binder for your lessons. e th 
_— 


11 Steps to Profit in Color-TV Servicing 
THE BASIC 9 LESSONS 


Introduction to Color-TV 


Principles of Two-Phase Modulation and 
Colorimetry 


Principles of Color-TV Receivers 
Color Kinescopes 

The Color-TV System 

Color-TV Receiver Circuits 


Set-up and Adjustment of Color-TV 
Receivers 


Servicing and Alignment of Color-TV 
Receivers 


Test Equipment for Color-TV Servicing 





